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FOSSIL ECHINI OF THE WEST INDIES. 



INTRODUCTION. 

At the request of Dr. T. Wayland Vaughn, I undertook to make a 
study of and prepare a report on the fossil Echini of the West Indies, to 
form a part of his geological and palaeontological survey of that region. 

I would express my deepest obligations to Dr. Hubert Lyman Clark, 
Curator of Echinoderms in the Museum of Comparative Zo6logy, 
Cambridge, whose great knowledge of Recent Echini and whose most 
generous help were placed constantly at my disposal. 

The species described or otherwise consideresi Include Echini from 
the Greater Antilles, namely, Cuba, Jamaica, the Dominican Republic 
in Haiti, and Porto Rico. Also Echini are described or listed from a 
number of islands of the Lesser Antilles, including Anguilla, St. Bar- 
tholomew, Antigua, Guadeloupe, and Barbados, also from the island 
of Trinidad off the coast of South America. Besides the species of 
which I have had material, the attempt is made to record all species 
previously published as occurring fossil In the West Indies. I have 
recognized 89 species; of these, I have had specimens of 57, of which 16 
are described as new; 32 of the recognized species were not seen, but 
in order to give completeness they are included, with a reference and 
locality but without description; they are largely from Cotteau's 
Spanish report on the fossil Echini of Cuba.^ 

The material on which this report is based is from several sources, but 
principally from the Cleve collection of Ediini, now the property of 
the U. S. National Museum, from the islands of St. Bartholomew and 
Ai^;uilla. This collection is very important on account of its extent and 
also as being the basis of Gustave Honor6 Cotteau's beautiful memoir, 
"Description des fichinides Tertiaires des Ties St. Barth^lemy et An- 
guilla," published in 1875. Of the 33 species described in that memoir, 
the Cleve collection is represented in every species, and in 23 of the 
species the Cleve collection alone is reconied. What other material 
Cotteau had, as stated in his memoir, was from the museums of Stock- 
holm and Upsala, or from his own collection. 

The late R. J. Lechmere Guppy, of Trinidad, wrote of this collection 
(1882, Scientific Assoc. Trinidad Proc., part 12, pp. 193-199) that in 
1868-69 Professor P. T. Cleve, of the University of Upsala, traveled in 
the West Indies and investigated the geology and mineralogy, an' 
account of which he published (1871, Kongl. Sven. Vet. Akad. Handl., 
vol. 9, No. 12). Professor Cleve made a collection of fossils, among 
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2 FOSSIL ECHINI OF THE WEST INDIES. 

which was a fine series of Echinodenns from the islands of St. Barthol- 
omew and Anguilla. These were studied by M. Cotteau, who dis- 
tinguidied 33 species, all carefully described and delineated in a paper 
published in 1875. By the kindness of Professor Cleve, the collection 
came into the hands of Mr. Guppy, who published brief notes on it. 
Later, it was purchased with some other material, in 1893, by the 
United States National Museum, where it now is. 

Dr. William H. Dall, through whose int^^ention this collection 
came to the museum, writes that the specimens were glued to wooden 
tablets. The names, sometimes written and sometimes printed from 
Guppy's publications, were pasted on the tablets. There was no indi- 
cation of their locality other than the island, as Trinidad," and none 
as to whom they had been given for description. Dr. Dall personally 
copied the labels when they were removed from the tablets. Some of 
the material in the Cleve collection is beautifully preserved, while parts 
of it are in poor condition. 

I regret to say that Cotteau's figures were very freely and often, it 
seemed, unwarrantably restored in making the drawings from the speci- 
mens, so that structiu^ details figured may be quite wanting in the 
spedmen. This statement can be verified by comparing the photo- 
graphic figures with Cotteau's published figures of the very same 
specimens. The measurements of specimens often differed from those 
given in Cotteau's paper. I would say that my measuronents were 
made with a steel caliper rule from the specimens in Washii^on, with 
Cotteau's memoir open before me, so that any discrepancies in measure- 
ments are a difference of observation. 

The Cleve collection is the most extensive collection of fossil Echini 
from the area that I know of. It was studied during two visits to 
Washington when notes were taken and specimens were selected for 
I^otographing, which was done under the supervision of Dr. C. Wythe 
Cooke of the U. S. Geolt^ical Survey, to whom I would express the 
warmest thanks for the pains he took in this work. 

Quite a large amount of echinoid material was collected by Dr. T. 
Wayland Vaughan from the islands of Antigua, Anguilla, and St. 
Bartholomew, and a few Echini from the Dominican Republic. From 
the American Museum of Natural History, besides several isolated 
specimens, was borrowed a fine lot of material from Porto Rico, includ- 
ing some very interesting species. This Porto Rican material was 
a>llected by Dr. C. A. Reeds, with the aid of a field assistant, Mr. Pren- 
tice B. Hill, while on an expedition under the joint auspices of the New 
York Academy of Sciences, the Porto Rican Government, and the 
American Museum of Natural History. 

The Philadelphia Academy of Natural Sciences kindly loaned a few 
specimens from Antigua, Cuba, and Trinidad. A few interestii^ species 
from Cuba and Jamaica were studied in the Museum of Comparative 
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INTRODUCTION. 3 

ZoOlc^, where also library and other facilities were kindly given me 
by the director, Mr. Samuel Henshaw. 

Of private collections, Mr. Charles T. Ramsden, of Guantanamo, 
Cuba, loaned some very choice material from Cuba, including 
Clypeaster coUeaui, Echinolampas anguiUa, and the spades Clypeasler 
placentoides and Cardiaster cubensis, whidi are here described as new. 
Dr. Carlotta J. Maury, of Hastings-on-Hudson, New York, collected 
in the E>omiiucan Republic, in 1917, three choice Echini, Clypeaster 
daili and two specimens of Clypeaster caudatus, the latter here de- 
scribed as a new spedes. These, with other material, she has kindly 
{Resented to the U. S. National Museum. Mr. G. J. Mitchell loaned 
some Echini that he collected in Porto Rico, namely, Clypeaster 
rosaceus and Hemiaster herkeyi, the latter described as a new spedes. 

To these several institutions and individuals I would express warm 
thanks for the loan of material and facilities acccnded me. To E>r. 
T. Wayland Vaughan I would express very special oblations for 
numerous letters givit^ facts in re^uxi to the ToaHenaX and the local- 
ities and for his great patience under a protracted research. 

Photographs illustratii^ specimens in the Guppy collection were 
taken in Washii^ton as above stated. Photographs of other specimens 
were by Mr. F. A. Saunderson or Mr. E. N. Fischer, both of Boston. 
Mr. Saunderson took the phott^raphs illustrating plates 4, 6 to 8, 17, 
and 18, also 17 photographs scattered through other plates. Mr. Fischer 
tocdc the photographs illustrating plate 2, figures 2 to 5, plate 3, and 
plate 12, figure 1. Thefewtext-figuresweredrawnbyMr.J. Henry Blake. 

Besides the spedes described, there were in the various collections 
studied many Ex:hini too imperfect for identification, but which 
indicate that in future the West Indian fossil fauna of this group may 
be much enriched by new material. 

In regard to new material turning up, it is of interest that a new 
spedes of Eupatagus has been recdved (too late to describe here) 
from the foraminiferal limestone (doubtless OHgocene) on the summit 
of Bissex Hill, Barbados. Collected by the Honorable A. P. Haynes, 
it was kindly given to the U. S. National Museum by Sir Jofaun B. 
Harrison, formerly stationed at Barbados, who has done mudi to 
further sdence in the West Indies. 

Of the pre\T0Usly published records of fossil Exhini occurrii^ in 
the West Indies, Guppy in 1866 published notes and a few new spedes. 
Cotteau in 1875 described many new spedes from the islands of St. 
Bartholomew and Anguilla, ai^ in 1881 and 1897 published large 
papers on the fossi! Echini of Cuba. Lambert in 1915 published on 
a collection of Echini from the islands of Anguilla and Antigua. This 
material, which is in the Briti^ Museum, was collected by J. W. 
Gr^ory, with the addition, as Lambert says, of some Miocene Echini 
from Anguilla induded by Bather. Two new spedes are described, 
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4 FOSSIL ECHINI OF TH£ WEST INDIES. 

Anomalanthus gregoryi, a very biterestu^ addition to the fauna, and 
Clypeaster batheri. Dr. F. A. Batho*, who kindly sent me the reference 
to I^ambert's paper, writes that Gregory collected in Anguilla and 
Antigua in 1899. Besides the above authors, Michelin, Desor, Egozcue, 
de Cort^izar, J. W. Gr^ory, A. Agas^, and Hill publi^ied descriptions 
of species or lists of species from the various islands of the West 
Indies. As noted (p. 98), Kew in a paper on fossil Echini of North- 
eastern Mexico, records several of Cotteau's West Indian species as 
occurring in Mexico. Excepting two species, one an Agassixia and one 
a Macropneustes, I think the identifications are mistaken. 



GEOGRAPHICAL AND GEOLOGICAL DISTRIBUTION 
OF WEST INDIAN FOSSIL ECHINI. 

In order to bring out the distribution of the fosal Ediini in the 
West Indies, the species are grouped here in tabular form, takii^ 
up the several islands gec^raphically, and followii^ with a table 
diowir^ the geological distribution. Where I have not seen specimens 
from the localities as listed, or, indeed, in many cases, have not had 
specimens of the species at all, the names are marked with refer^ices 
to foot-notes where the authority for the references is given. 

An interesting and striking fact has been pointed out by students of 
other groups of West Indian fossils, that the species tn many cases 
bear a stronger resemblance to Australian and Indo-Padfic types 
in the Recent fauna than they do to Western Atlantic types, liiis 
resemblance in the Echini is noticeable in the cases of Cidaris pdoria, 
C. foveata, and Cidaris sp. b. (p. 19) ; the same is true of ClyPeaster 
oxybaphon. The genera AttonuUanthus, Laganum, Peronella, Brissus, 
Eupaiagus, and Breynia, while occurrii^ fossil in the West Indies, in the 
livii^ fauna are essentially Indo-PadBc types. The West Indian fosal 
species of Echinolampas are more like the Recent Indo-Pacific than like 
d)e living West Indian species. 

At the close of this paper. Dr. T. Wayland VaiJ^han gives a critical 
study of the stratigraphical relations of the West Indian fos^l Echini. 
His extensive knowledge of the region enables him to treat this aspect of 
the subject, whereas it would be quite beyond my technical experioice. 

CUBA. 

Cuba being the lai^est of the West Indian islands, and collections 
from there having been the most extenavely published, has yielded 
many species of fossil Echini. The species as listed are largely taken 
from Cotteau's moaagjcaph on the fossil Echmi of Cuba, in which 
memoir all the species are well ^ured. 
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> Cotteau, 1897, Bol. Com. Mapa Geo). Eapata, toI. U. 

JAMAICA. 

£wi qf Fossil EMni offurring in tkt Island of Jamaica. 
Cidaris fovcata, tp. nov. j Echinolampas ovumterpentis Guppy. 

ClypeOBter cotteaui Egoscue. I^uaster tp. a. 

Amblypygus americanus E>eeor. | Eupatagus ip. a. 

This short list of Jamaican Echini includes spedmens which are 
in the Museum of Comparative ZoOlc^y, and are the only ones I have 
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O FOSSIL ECHINI OF THE WEST INDIES. 

seen from the Island.* They are all probably from strata of Eocene 
age (Cambridge fonnation?), exceptu^ Clypeasler cotUaui, which is 
apparently OUgocene. 

R. T. Hilt, in his Geolc^y and Physical Geography of Jamaica 
(1899, Bull. Mus. Comp. Zo6l., vol. 34), mentions having a few Echini 
from Jamaica. Under the Blue Mountain series, Cretaceous (p. 
118), he gives Salenia, but without specific name. Under the Cam- 
bridge formation. Eocene, with lists of other groups of fossib, he notes 
(p. 128) the occturence of the followii^ Echini: ScuteUina from Cam- 
bridge and Catadupa; Acrocidaris from Catadupa; Rapinot pneustio 
[apparently a clerical error for Macropnetistes] from Great River; 
Diplopodia and Echinolampas from Great River; and Eckittantkus 
[probably Clypeasler] from Retrieve. Mr. Hill states in a note that 
these several echinoids are in his own collection or in the collection of 
the Institute of Jamaica. He further remarks that Macropneusles and 
Pygorhymchus have also been collected from the Cambridge formation, 
Eocene, at Mountain Spring, St. Elizabeth, and Maroontown. 

DOMINICAN REPUBLIC. 

Lilt of Fostil EtkaU tccumnt ** t^ DomtnicaH fUpMic, I^amd of HaiU. 
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This list of fossil Echini from the Dominican Republic includes 
specimens recently collected by Dr. Carlotta J. Maury or by IDr. 
Vaughan and Dr. Cooke. Miss Maury obtained the Echini while 
collecting fossil molluscs in the Dominican Republic, a description 
of which she published in 1917 in the Bulletin of American PaJeon- 
tology, Nos. 29 and 30. 

PORTO EUCO. 

The Echini here listed are all from the collections made on the 
Scientific Survey of Porto Rico by the New York Academy of Sciences, 
the Porto Rican Government and the American Museum of Natural 
History codperatii^. The specimens were mainly collected by Dr. 
Chester A. Reeds, with Mr. Prentice B. Hill as an assistant, in the 
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Liit <tf Fostil Echini eecurriitg i» the Itland of Porto Rico. 
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months of June and July 1915. Some of the results of the work of 
this Scientific Survey of Porto Rico have already appeared in the 
publications of the New York Academy of Sciences. In his Geological 
Introduction (1919, New York Academy of Sciences, vol. I, part 1), 
Professor C. P. Berkey gives an account of the geological features 
of the island and a discussion of the age of the rock formations. Miss 
Carlotta J. Maury (1920, New York Acad. Sciences, vol. Ill, part 1) 
describes the Tertiary molluscs of Porto Rico and gives a tabic of 
the correlation of Tertiary formations of Porto Rico with other West 
Indian islands. 

ANGUILLA. 
List of Foisit Eekini oteurrini in the Island of Anpiiila. 



Cidaris anguill^e Cotteau. 
Cidaris devei Cotteau. 
Cidart* meliteosis Wright, 
Edunometra prisca Cotteau. 
Ksmondia anguillz Cotteau. 
' Clypeaster rosaceus (Liim£). 
Clypeaster concavus Cotteau. 
Clypcaiter aotillarum Cotteau. 
Echinoneua cydoitomus Leske. 
Ediinolampas semiorbis Guppy. 



Echinolampaa lycopereicua Guppy. 

Ediinolainpas anguills Cotteau, 

Agaasizia devei Cotteau. 
' Paraater parldnsoni (Defrancc). 

Paraater devei (Cotteau). 

Paiaater loveni (Cotteau). 
' Briuopaia atlantica Moitenaen. 

Briaaopsis antillaruin Cotteau. 

Macropneustea devd (Cotteau). 

BrisBUB exiguuB Cotteau. 



These species of Echini from Anguilla were for the most part in- 
cluded in the Guppy ex Cleve collection, which was made by Professor 
P. T. Cleve in 1868-69, and on which was based Cotteau's memoir 
on the fos^I Echini of the islands of St. Bartholomew and Ai^:ui)la. 
Additicmal materia! has since been collected on the island by J. W. 
Gregory in 1899 and by T. W. Vaughan in 1914. Lambert reports 
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8 FOSSIL ECHINI OF THE WEST INDIES. 

two additional species collected by Gregory, and A. Agassiz records 
Paraster parkinsoni as noted. Ejoxpt ClyPeaster rosaceus and Brissop- 
sis atlantica, all of the species from Anguilla are from the Anguillan 
upper Oligocene. 

ST. BARTHOLOMEW. 

lAn of Fosfil Echini accurrini in the IsUutd of St. BartMomew. 



Cidaris loveni Cottcftu. 
Sismondia antilUnim Cotteau. 
ftuapj^Ui antillanun (Cotteau). 
Echinolampaa aatiUarum Cotteau. 
Echinolainpaa ovunuerpentia Guppy, 
EchinoUmpaB clevei Cotteau. 
AMeTDatoma cubenae Cotteau. 
Agaaaizia inSata, Bp. oov. 
PrenaRef loveni 0>tteau. 



Paraater antillanun (Cotteau). 
Paraater •ubcylindricua (Cotteau). 
Periaiter elongatua Cotteau. 
Plagiobriaaua loveni (Cotteau). 
Macropneusteg antillanun (Cotteau). 
Eupatagua giandiflorua (Cotteau). 
Eupatagua clevei (Cotteau). 
Eupstagua antillanun (Cotteau). 
Eupatagua tp. b. 



Of the species of Echini listed from the island of St. Bartholomew, 
Agassisia inflaia is described as new. The type of this ^ledes was 
included in Agassizia clevei by Cotteau, but it is considered distinct 
frcMn that species as discussed in the text. A large Eup<Uagus collected 
by Dr. Vaughan in 1914 is considered distinct firtnn other known 
species, but is too incomplete for description as a new species. Other- 
wise all the species here given Irom St. Bartholomew were included 
in the Guppy ex Cleve collection, which was made by Cleve in 1868-69 
and on which was based Cotteau's memoir on the fosal Echini of 
the islands of St. Bartholomew and Ai^;uilla.* Mudi additional 
material, however, was collected from the i^and by Dr. Vaughan in 
1914. All of these species are from the upper Eocene St. Bartholomew 
limestone. 

ANTIGUA. 
List of Fossil Echini MxsmMf m tht Idaitd of Anl^ua. 



Samondia anguillz Cotteau. 
> Anomalanthus gregoryi Lambert. 

Qypeaster ctMicavua Cotteau. 
■ Clypeaatcr lanceolatus Cotteau. 

Clypeaster antillanun Cotteau. 

Clypeaater pUuupetalua Cotteau. 

aypeaster cryptopetalua, q>. nov. 
• Clypeaater cotteaui Egozcue. 



■ Clypeaater batberi Lambert. 

■ Qypeaatar parvua Michelin. 
Clypeaater oxybaphon, sp. nov. 

• Editndampaa lycoperaicus Guppy. 

■ Echinolauipaa anguilUe Outeau. 
Paratter clevei (Cotteau). 
Eupatagua vaughani, ap. nov. 



Eh-. J. W. Gregory reported (1895, Quart. Jour. Geol. Soc. London, 
vol. 51) specimens of ClyPeaster concavus and C. antillarum from 
Antigua. The material was in a collection sent to London by J. 
Vincent Forrest, Esq. Gregory remarks that no fossil echinoids had 
previously been recorded from the island. Dr. Bather informs me 

■ For one apedea, SiimonJia tUa, not tnclnded. aa it la not conatdeted recogalable. Me lUt by 
A. Agaaaii tefened to In foot-note, p. 9. 

• Lambert, I9IS, Mtm. Soc d'Agiic. de I'Aube (Tn>ye«), voL 19, pp. 17-34. 
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that this material b not in the British Museum. Later, in 1899, Doctor 
Gr^ory visited AQt^:ua (as well as Ai^uilla) and collected Echini 
which are in the British Museum. 

Dr. A. P. Brown collected a number of fossil Echini in Ant^:ua, in 
1913, and his specimens are in the collections of the Philadelphia 
Academy of Natural Sciences; his notes on the geolc^y are publidied 
in the Proceedings of that institution. Doctor Vaughan, in 1914, 
visited Antigua and collected quite a laige amount of material. Lam- 
bert in 1915 published the results of Gergory's collectii^, with some 
additional material (from Ai^uilla). The above list of Echini from 
Ant^a is based on the Vaughan and Brown collections, which I have 
studied, and in addition on Lambert's publication. 

All these species, except perhaps AnomaiatUhus gregoryi Lambert, 
are supposed to come from the Antigua formation, Middle Ol^ocene. 

AnomaiatUhus gregoryi, having a different matrix from the other 
species, as recorded by Lambert, may have come from a different bed 
and horizon. . 

GUADELOUPE. 

List of Fostil Echini occurring in Iht Island of Ctiadeieupe. 
' (?) Lanieria laoieri (Cotteau). I * Clypeaster ambigenus (Lamarck). 

* ClypeaBter parree Deamouliiu. ' Oypeaster meridanenus Michelin. 
' ClypeasCer parvus Michelin. * Echinoneua cycloatonaua Lctke. 

* Clypeaater duchassain^ Michelin. I ■ Brisaua briwuB (Leske). 

I have not seen any echinoid material from the island of Guadeloupe, 
and the species indicated are taken from A. .^assiz's list of West Indian 
Exhini in the Blake report, from Cotteau's Spanish report, and from 
Michelin's Monc^raph of Clypeastroids,* all as indicated in foot-notes. 

The occurrence of Lanieria lanieri in Guadeloupe is probably a 
mistake, as the species is known otherwise only from the Cretaceous 
of Cuba. The other species listed are probably all late Tertiary, 
but A. Agassiz * is the only authraity cited who gave a definite horizon 
in recordii^ the occurrence of the species.' 

> A. Aganli. 1883, Blakt Edlini. Mem. Mus. Comp. ZOSL voL 10, No. 1. pp. 88-93. 
tCotteau. 189T. Spanish report, Bol. Com. Map« Geol. Eapalla, vol. 22. 

> Michelin, 1861. Monographie Ctyptaatita fos^le*. MSm. Soc. CM. de France, ser. I, vol. 7. 

• Deeor, 1S5S, Sy^opaia des £cMnidea, p. 334, briefly deacilbea ScKltUa Miduimi Desor. 
which, he Bays, occurs fossil in Guadeloupe; and on p. 288 he describes RhyiKliotygiu luaddmi- 
twis Desor, nhifh. he says, occurs In the Quaternary of Guadeloupe. 

> Mr. A. Agassiz (1883. Blalu Echini), in his tables of geogiaphical and geoloKical distribution 
of West Indian Echini, pp. 88-91, lists the following apeciet which are apparently nomina nuda 
w synonyms: Sismoadia alia Cott. Eocene. St. Barta; Oyptasttr mctavaiMj Desm.. Pliocene. 
Gnadeloupei Mtliita ampia Holmes. Pliocene. Guadelouiie. 

• Duchassaing (1855, Observations sur les formations modemet de I'tle de la Guadeloupe. 
Bull. Soc. Gtoi. de Fiance, ser. 1. vol. 12. pp. 753-757) gives a list of 13 species of Echini occurring 
in the white toff at Guadeloupe. He gives no authority tor the spedet aiKl tJb«ir identliicatioa 
is doubtful. The bat two pages of his paper '■"''•'■'" a list by Michelin entitled *Ecliinides vivanta 
et foMlles des Antilles et du Golfe du Mezique.* This list ""f"'"' many """"'"" nuda ix obvious 
mistakes of [dentilication. 
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10 FOSSIL ECHINI OF THE WEST INDIES. 

BARBADOS. 

Eckindlampas anguilla Cotteau* and Eupalagus abruptus (Oegory)* 
are the only recognizable fossU spedes of Echini recorded from the 
island of Barbados as far as discovered.* (Another species, see p. 3.) 

TRINIDAD. 

Lift of FossU Echini oeeurring in tilt Island of Trinidad. 



Species. 


Eocene. 


Miocene. 






X 
X 

? 




X 






X 











Previously, only Eckinolampas ooumserpentis was recorded from 
Trinidad, which is the type locality for that species. The few Echini 
recxjrded are in the U. S. National Museum, excepting Brusiu exiguus, 
which was recorded by Guppy in 1911. 

GEOLOGICAL DISTRIBUTION. 

The table of stratigraphic and geographic distribution of fossil 
Echini in the West Indies includes ail the species that I have had for 
study, and in addition the species included in Cotteau's Spanish 
report; species in Lambert's Report on West Indian Echini in the 
British Museum; 8f)ecie8 described by Michelin, or q>ecies listed by 
A. Agassiz as occurring fossil in the West Indies; also Eckinolampas 
anguHltB and Eupatagus abruptus (Gregory), from Barbados. It does 
not include a few Echini from Jamaica, reported by Desor and by R. 
T. Hill, for which see the list of Jamaica species (p. 6). It may be said 
that the list is complete for the rec<^izable fossil spedes recorded, as 
far as I am aware.* 

Excepting where I have not had the species and the few cases marked 
by referaices to foot-notes, there have been specimens in the collections 
studied from each of the localities listed. 

Cotteau and Lambert in their publications did not recc^ize the 
Oligocene as a formation, and it is known that some spedes they 
refer to the Miocene should be referred to the Ol^ocene. 

■ Guppy. R. J. L.. Quart. Jour. Geol. Soe. London, vol. 67, p. 692. 1911. 
•Gregory, J. W., Quart. Jour. Geol. Soc. hoadoa, vol. 4E, pp. 163-169, pT, 4. 1892. 

■ Gregory described CyiUchinus craiiKS Gregory from tbe Radiolarlan maris of Barbadoe 
(1889. Quart. Jour. Geol. Soc. London, vol. 4S, p. 640. figs. 1 to 3). Thl« Hpedes is of such 
doubtful reiationebip that it can not be inserted in tbe key, p. 53. and is omitted excepting for 
thU note. {See A. Aga«Bii. 1904. Mem. Mus. Comp. ZoOl.. vol. 31, p. 157.) 

• In foot-notes on page 9 are references to lists of West IndiaD fossil species of Ediini that 
•eem to be unrecoRnizable. 
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^raHpapkic and GtopapXie Diitribntioit tf FoiiU Echini in the West Indits. 
A qiKstlon mark after tbe name of aa Island or country meatu that tbe geoloclc horiioD Is doubtfuL 



Order CnuKomA. 
Cldaiia BnguillB Cotteau.. . 

Cldarla peloria, sp- nov 

Cidarla foveaCa, »p. nov. . . . 

Cidarls sp. a. 

CldariaiP-b 

Cidarla lovenl Cotteau 



Cidaila tribuloldea (Lamarck) 

Order Centkksinoiim. 
Edilnopedina cubensla Cotteau. . 
■ CodioiMis amaudi Cotteau 

> Salenia acutlgeia (Minister) 

> PhTmoaoma cub«nse (Egoocue). . 
EctUnometia priaca Cotteau 



■ DiMoldea decorata Deaor 

Suborder CLVt-KAsntniA. 
Slsmondla antlUanim Cotteau . . 



idia ancullle Cotteau 

* Anoinalanthua grcBoryl Lambert. . 
Cyi>eaat«r rooceus (Linnt) 



Clypeaster coacavus Cotteau . . 



Cljrpeaster phuupetalus Cotteau. . 
Clirpeaster cryiitopetalu*, ap. nov. 
CiypeUUt cotteaul Egoicue 



• Clypeaster Intherl Lambert . . 



Dmn. Repub., 

Trinidad. 
Cuba. 



Angullla. Antigua. 



Cuba,Dom . Repob. , 
Pofto Rko, An- 
Builla, Antisua. 



Cuba(?) 

Cuba, Antipia. 
Cuba. AnguUla, An- 

' Cuba. Antigua. 
Antigua. 
Cuba, ^Antigua 

Antigua. 



Dom. Repub. 
Dom.Repub. (r) 

Cub* (?) 

Cuba(?) 

Guadeloupe. 

Cuba (?) 



a front thk locaUty; authority, A. Agassli. 1883, Man. Muf. Comp. 



I. vol. 22. 
' Thla species I have not see 
ZoOI.. vol. 10. no. I, pp. 88-94. 

* This tpeciei I have not seen; autbacity, Lambert, 1915. tSim. Soc. d'Agric, de TAube (Troyes). voL 79. 
I ft,,. — 4_ I V ^t aeen from this locaUty; authority, Lambert, 191S. Mtm. Soc. d'Agric. de TAube 
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12 FOSSIL ECHINI OF THE WEST INDIES. 

Stratieraphie mid Ctctn^tic Dtstribvlion of Fottil Echini in the Weal Indies — Continued. 



■Ctypeaiter parvus Michelin 

' Clypeaster duchaaaalnsi MicheUn . . 

■ Clypaut«r amblgcnus (Lamarck). . . 
Clypeaater placenUiidM. ip. nov. . . . 

■ Clypeaster meridaneiutis MJcbelin, . 

Clypnuter oiybapfaon, tp. nov 

Clypeaster platygaster. sp, nov 

■ LagBDum elongatum Esozcue 

Peronella mimblliB. tp. nov 

Echinarachoiua sebastiani. sp. dov. . 

> Encope cUe de Cortiaai 

Encope latua, n>. nov 

MelUtaip 



Porto Rico, Antlgiu. 

Cuba. 

Cuba(?> 



Guadeloupe. 
Cuba (?) 



Caba (P) 
Porto IUOT(f) 
Trinidad. 



Si^Kitder Spatamcima. 

' EcbinoDeus orblcutaiis Desor 

EdUnoneuB cycloetomua Leeke. . . 
Amblypygus americanus Desor . . 
parapygus antillarum (Cotteau). . 



Anguilla. Cuba (?) 



Cuba. Gua- 
deloupe. 
Guadeloupe. 
Guadeloupe- 



Cuba. 
Cuba and 
Guadeloupe. 



' Paiapygus parallelus (Cotteau) 

Edilnolampas temiorbl* Guppy 



IS OTumserpeutlf Guppy. 



Ecbinolampasclevei Cotteau 

EdUnolainpas lycopersicus Guppy. . 



> Pteudaaterostoma jimenoi (Cotteau). 

Cardiaater cubensis, sp. nov 

Atasslxla inflata. bp. dov 



Cuba. Porto Rico, 
Ansuiile.'An- 



(?) Cuba. 
Cuba. St. 
Bartbolo- 

Cuba. ' 

St. Barthol- 



A^sslxia devei Cotteau. . 



1 Tbis species I have not se 

I This species I have not 
Eapalla. vol. 22. 

' This species I tiave not seen from this locality; authority, A. Atassiz, I8SJ, Mem. Mus. Comp. 
ZoOl., vol. 10. no. 1, pp. 8g-94. 

' This species I bave not seen; authority, Michelin, IMl, tiim. Soc. GCoL de Prance, set. 2. vol. 7. 

* This species I have not seen from this locality; authority, Lambert. 1915, M^m. Soc d'Agric. de I'Aube 
(Troyes). vol. 79. 

• This species I have not seen from this locality; authority, Guppy, 1911, Quart. Jour. Geol. Soc. 
London, vol. 67. p. 692. 
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Slratipaphic and Ceepapkie Distribiaion of FossU Echini in the Wat India — Continued. 



Prenaster lovenl Cottcau. . 



■ HcmiaBter dewalqud Cotteau 

HemiasUT beikesrL ip. noK 

ftraBter antillarum (Cotteau) 

I Pkraat«r parkimoiil (IMrance) . . . . 

Panuter devei (Cotteau) 

Paiaater loveni (Cotteau) 

Paiaster subcylindncua (Cottcau) . . 



' SchiiaMer adllae Acastiz 

' BiisBopeia )imenoi Cotteau 

* BHsMpeis aUantica Mortenwn . . 
Briaaopale antJUamm Cotteau . . . 

Plagiobriwui loveni Cotteau 



Eapstagus antUlarunt (Cotteau). . 



Bnpatasus depiesauB, ip. dov — 
* EniMtastis abniptus (Gregory) . . 
' Bupataxua cubensis (Cotteau) . . 

EuDtttasua elegana. 8P. nov 

Bupatagua vaughani, sp. nov 

Bnpatagua Bp. b 



' Breynia cubeusis Cotteau . . 



St. Bartho)- 
St. Bat^iol- 



St. Bartbol- 
Cuba, bcfd- 



Cuba. horl- 
' Trinidad. 



■ Tliia apeciea I have not seen; authority, Cotteau. 1897, Bol. Com. Mapa Geot. Bapaila, vol. 22. 

> This BpecieB I have not seen from this locality^ authority, Cotteau, 1697, Bol. Com. Mapa Ged. 
BapaSa. vol. 22. 

■ Ttiia apeciea I have not seen from this locality; authority, A. Agaaaii. 18S3, Mem. Mo*. Coup. 
ZoOI., vol. 10, no. 1. pp. 88-94. 

* Thi» species I have not seen; authority, Lambert, 1915, M6m. Soc. d'Agric. de TAube (Tioyes), voL 79. 
■This apeciea I have not seen from this locality: Guppy. 1911, Quart. Jour. Geol. Soc. London, vol. 
«7, p. 6SS. 

■ ThiB Bpedes 1 have not seen; authority. Gregory, 1892, Quart. Jour. Geol. Soc. London, vol. 48, p. 163. 
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14 FOSSIL ECHINI OP THE WEST INDIES. 

SYSTEMATIC DESCRIPTIONS. 

REGULAR OR ENDOCYCUC ECfflNI; THE CroAROIDA 
AND CENTRECraNOIDA. 

The fosMls ofxurrii^ in the West Indies comprise very few of the 
r^^ilar or endocyclic Echini, although 7 species of ddarids occur and 
there are indications that more will be foimd; of the Centrechinoida,* 
however, the remains are extremely rare, Eckinomelra prisca being 
the only species known from a considerable amount of material. In 
the collections studied, I have seen only one other species of the order 
Centrechtnoida, namely, Echinopedina cubensis, from the Dominican 
Republic (known also from Cuba). Cotteau records 3 additional 
species from Cuba, not known elsewhere in the West Indies. 

Key to Mc W«a Indian Famiiies oj FosiU Retular Efkmi, the Cidvoido and Cmtrtchinoida. 
Tubercles perforate. 

(Cidaxoida) 
Ambulacra compoaed wholly of simple [niniary plates Cidarida 

(CENTRBCHIHOtDA) 

(Aulodonta) 

Ambulacra compoaed in part at least of oompound plates Pedmidtt 

Tubercles imperforate. 

(Stikodonta) 

No primary tubercles above the ambitus Hemicidarida 

Many primary tubercles above the ambitus. 

Periproct with laije suranal plate Salaiiida 

Periproct without larie suranal plate. 

Ambitus circular Phymosomotidce 

(Cajibbodonta) 
Ambitus elliptical Echinometridtt 

Under the Cidaridse 7 fossil species are recx^;nized (see key, p. 15). 
Under the Pedinidse there is only 1 fossil species, Echinopedina cubensis. 
Under the Hemicidaridse there is only 1 fossil q>ecies, Codiopsis 
arnaudi. Under the Saleniidae there is only 1 fosal species, Salenia 
sctUigera. Under the Phymosomatidae there is only 1 fossil species, 
Phymosoma cubensis. Under the Echinometridae there is only 1 fossil 
species, Echinometra prisca. 

Order CIDAROIDA Duncan. 1889. 
Family Cn>ARID£ Gn^, 1815. 
Oanns CIDAItIS Leake, 177S. 

Type species. ~ Echinus cidaris Linnfe, 1758, Sys. Nat., ed. 10, p. 664. 

Of the genus Cidaris, 7 species are definitely known as described, 
ocrurrii^ fossil in the West Indies. In addition, a few spines have 
been found which are not referable to any of the known species. 

> Tbe ordinal naiiic Centrechlnolda and the family name CentrechinldK are taken from 
Ctnlrtchiiua, a nanw proposed by Jackson (I91I. Pbyk>Keny of tbe Echini, p. 17) to nplace 
Diadtma, which name 1« not available tor Bcbioi beint preoccupied. 
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These are described without specific name and indicate that more 
species may be found in future, but it is not thot^ht reasonable to 
base additional species on such meager material. Of the recognized 
species 4 have been previously described by Cotteau in his mont^raph ; 
1 ^Jedes, C. tribtdoides, is here recognized for the first time as occurrii^ 
fossil in that region, although it is abundant in the living fauna through- 
out the West Indies; 2 species, C. pdoria and C. feveata, are described 
as new and are quite distinct from anythii^ previou^y known, either 
living or foeeil, in that r^on. With the abundance of Recent cidarids 
in the West Indies, it is perhaps remarkable that more species and 
more individual specimens have not been found in the fossil condition. 
With the limited amount of material, no attempt has been made to 
refer the species to the minor generic divisions of Cidaris which are 
recognized in the clas^cation of Recent species and to some extent 
in the fossil as well. 

Key to the Welt Indian Fosiil Species of Cidaris. 
Ptiman' spiiKs ahtnt, thick, markedly fusiforin, with large giBiiiilea or tplneleta, in 

longitudinal teriea or inegiilarly airansed C. anguUta 

PrimaTy aplnea very long, thick, smooth or with fluting! only near the distal end C. fdoria 

tiia»xy apinea not as alMve or unknown. The spedes are separated on characters of 
the test. 

lateiambulacra with consplcuou* aunlcen pits in median line C. /ovMto 

Intcrambulacra without such pita. 

Porta of a pair in an ambubcial plate widely aeparated, distance between them being 

much gicater than diameter of pore; pores of a pair connected by a 

furrow; cMonal platea well covered with tubercles and granules. . C. lamtti 

Vtm» of a pair in an ambulacral plate not widely separated; porea of a pair not 

connected by a furrow. 

CtMwud plates numeroua (7 or 8), k>w and wide; areobe not half aa wide aa 

cotodbI plates; scroblcular circle Inccmaplcuous C dnti 

Coronal plates more than 6 only in very large spedmeni. areolz half a* wide aa 
plate or more; scrobicular circle tnoonaplcuous. 
Ambulacra wide (one-third to one-half width of inteiambulaciR) ; coronal 

plates rather sponely covered with tuberclea C. maliUiuls 

Ambulacra narrow (about mie-fourth widtli tt InterambulacTa); oorooal 

plates witb rather crowded tubercles C. tribiOatdt* 

Cl<taris ■ngiJii* Cotteau. 

(Plate 1, Figure 1.) 

Oderis ongHUUt Cotteau, IS75, Kongl. Svena. Vet. Akad. Handl., vol. 13, No. 6. p. 11, 

plate t, figs. IT. 18. 
Cidarit miUlemis Guppy (pars), 1683, Scientific Assoc. Trinidad, Proc., part 13, p, IM. 

The following is from the original description of this species: 

Test unknown. Spine of medium size, elongate, cylindrical, subfusiform, 
provided with thorny granules, sometimes very projectine:, disposed in 
regular longitudinal series. The extremity of ^e spine is truncate and 
the granules elongating, form small, flattened extensions, su^esting a 
star or corolla. Collar distinct, finely striate, ring prominent. Articular 
facet non-crenulate. 

The Washii^ton specimen measures 12 mm. in lo^th and 3 mm. in 
diameter. It is somewhat E^orter than Cotteau's measurement and 
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16 FOSSIL ECHINI OF THE WEST INDIES. 

does not show completely the distal tip as figured by Cotteau. It 
may have been broken at the tip. This ^lecies is known only from 
primary spines, and Cotteau mentions another specimen besides the 
one he figured, presumably in the Cleve collection. The Washii^;ton 
specimen compared with spines of melitensis shows that in anguiUte 
the ornamenting spinelets are higher, larger, and more alternating 
in rows than are those of m«lite?tsis. As the spines of Cidaris cUvei, 
which occurs in the same formation and island, are imknown, it may 
be that these spines should be referred to that species; but of this 
there is no certainty. Guppy referred both Cidaris cleoei and anguilia 
to melitensis as synonyms. It seems that he was quite mistaken in 
the case of anguiilfe, and in the case of clevei the conclusive evidence 
is wantii^. 

Oligocene, Ai^uilla formation, island of Anguilia, Guppy <x>llection 
ex Cleve, cotype, one spine, and indeterminable fragments of other 
spines on a small slab, U. S. Nat. Mus. No. 115393. Cotteau mentions 
a second spine of the same size, but it was not found in the Guppy 
collection. It is of course possible that the Washington spedmen 
is this sectmd spine referred to. 

Clduis peloiia,! new spedM. 
(Plate 1, Figures 1 to 5.} 

The following is a description of this sF>ecies: 

Known only from primary spines and a single interambulacral plate. 
There are numerous primary spines, none of which, however, is complete 
both distally and proxtmally. Spines massive, circular in section, tapering 
gradually from just above the milled ring to the tip, which ends Uuntly. 
Smooth throughout the length, excepting near the tip, where there are a 
few, 7 to 10, low, ridged plications, the longest of these being about 15 mm. 
in extent. In a few spines, which are presumably from the ventral side, 
the distal plications are more strongly pronounced, and there is a rounded 
median spinelet given off from the distal end of the spine. The largest 
single fragment measures 59 mm. in length and 8 mm. in diameter at the 
widest part. Another fragment, somewhat shorter but of greater thickness, 
measures 9 mm. in diameter. Putting fragments together and allowing 
for the angle of tapering of the spine, as in plate 1, figure 5, a complete 
lai^e spine must have measured at least from 100 to 120 mm. in length. 
The single interambulacral plate, which is apparently from the middle or 
ventral side of the test, has a high, rounded, perforate mammelon, wide 
scrobicular area, and relatively narrow row of marginal secondary tubercles. 
The plate measures 15 mm. in width and 10 mm. in height, 13 mm. in width 
on the horizontal suture line where it came in contact with the next adjacent 
interambulacral plate in the vertical series. 

This species evidently was very large, but there is not the evidence 
for making any close estimate of its size ; however, comparii^ the single 
interambulacral plate with W. B. Clark's figure of the Cretaceous 

' ircA&^iM vhuge, gJi«ntic. 
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Cidaris lexana W. B. Clark (1915, Monc^rai^i U. S. Geol. Survey, 
vol. 54, plate 9, fig. 26), it is very probable that the test of C. peioria 
was not less than 60 mm. in diameter and may have been a good deal 
larger. No otlier known species in the West Indies, either living cr 
fossil, has spines which approach those of this species either in size 
or character. In fact, the nearest thing to which it can be compared is 
the Recent Australian cidarid Phyllacanthus lonpspinus Mortensen. 
Mortensen (1918, Kcngl. Sven. Vet. Akad. Handl., vol. 58, No. 9) 
says of this species that a specimen measures 85 nun. in diameter 
and the loi^;est primary spines measure 105 to 107 mm. in length. 
Oligocene, marly beds, base of "Arecibo" formation, Government 
Road, San Sebastian to Lares, km. post 33, Porto Rico, 48 specimens 
(includii^ the holotype and 4 paratypes which are in the American 
Museum of Natural History, No. 18564), station 56. Base of "Are- 
cibo" limestone, Government Road, San Sebastian to Lares, Porto 
Rico, km. post ii, collected from north ^e of road from excavatioi^ 
where road-metal has been quarried, 1 specimen, station 58. "Are- 
dbo" formation, Government Road, San Sebastian to Lares, Porto 
Rico, shaly limestone, south side of road, km. post H (11 km. east 
of San Sebastian or 5 km. west of Lares), 26 specimens, staticm 20. 
CoUazo shales, Government Road, San Sebastian to Lares, Porto 
Rico, near km. post 29, 2 specimens, station 105. The holotype and 
all of the above paratypes were collected by C. A. Reeds on an expedi- 
tion of the New York Academy of Sciences, the Porto Rican Govern- 
ment and the American Museum of Natural History coOperatii^. 

Cldaiis foTwta, new apedM. 
(Plate 1, Figures 6, 7.) 

The folk)wii% is a de8cripti<m of this species: 

Test large, flattened dorsally and ventrally. Ambitus below the mid- 
zone. Ambulacra wide (8 mm.), sunken; poriferous areas wide; pores 
oval, connected by deep furrows. The interporiferous areas are as wide 
as a poriferous area, deeply channeled in the median line, elevated on the 
borders. Interporiferous area ornamented with a series of large tubercles 
on the outer border of the area on each side, and a second series of smaller 
tuberdes runs parallel to the larger tubercles and just within the same. 
There are also 2 or 3 miliary tubercles on each plate near the center of the 
area. The ambulacral areas are quite straight dorsally, but sinuous below 
the mid-zone. About 12 ambulacral plates equal the height of an inter- 
ambulacral plate at the mid-zone. Interambulacral plates with large prom- 
inent tubercles, which are mammitlate, perforate, deeply crenulate, with 
high and wide scrobicular areas which extend dorsally and ventrally nearly 
to the borders of the plate. A row of secondary tuberdes surrounds the 

Erimaries, and minute miliary tubercles are abundant toward the middle 
ne of the area on each plate. There are 10 interambulacral plates in a 
column. The most striking features of the interambulacra and also of 
the spedes is a series of deep pits in the median line of each area. These 
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pits occupy a position at the admedian apex of each interambulacral plate, 
so that in each plate there are 3 pits, one in the middle line and one at the 
point of both its upper and lower margins where it comes in contact with the 
borders of the next adjacent interambulacral plates. 

Height of the test 34 mm., diameter 54 mm., diameter of the periproct 
and peristome about 15 mm. 

This species is entirely distinct from any other known cidarid occur- 
ring either fossil or living in the West Indies. It is characterized by 
the size of the test, which is larger than any other fossil species at 
present known (though the test of Cidaris petoria, which is unknown, 
was probably even larger), by the very broad porifaous areas with 
deep connecting furrows, by the deeply channeled interporiferous 
area, and especially by the deep pits which mark the interambulacral 
areas. These pits are comparable to those seen in Goniocidaris tubaria 
(Lamarck) of the Australian region, but with the difference that they 
are more deeply marked in C. foveata and do not run together in 
grooves as they do in G. tubaria. This is still another case of a fos^ 
West Indian species findii^ its nearest living ally in eastern Pacific 
waters. It is associated in the same lot, evidently from the same local- 
ity with the Eckinolampas ovumserpentis, Paraster sp. a, and Evpatagus 
sp. a as here described. 

Eocene, from yellowish limestone, probably the Cambric^ formation 
of R. T. Hill, Jamaica, with no detailed locality; one specimen, hole- 
type, Mus. Comp. ZoOl. No. 3234. 

Ciduli spedN a. (Text<figure 1.) 

The followii^ is a description of this specimen: 

Primary spine long, slender, acicular, with 8 to 10 rows of low denticulate 
ridges running parallel to the longer axis. The most perfect spine, whidi 
is very nearly entire proximally, showing indications of 
the nulled ring and collar. It is incomplete distally. As 
far as preserved, it measures 13 mm. in length and 2 mm. 
in diameter at about the middle of its total length. 

This species is represented by one fairly complete 
spine and a second fr3^;mentary one on a ^b of soft 
yeUow limestone. It differs from any other known 
^)ecie3 of Cidaris occurring fossil in the West Indies, 
but makes a very close approach in character to the 
Recent West Indian species Dorocidaris rugosa H. L. V^ ' 

Clark (1907, Bull. Mus. Comp. Zool., vol. 51, No. 7, ^.T. 

p. 210, plates 4, 5). '-t^.T 

Geol<^c age not known, probably Miocene, Ponce 
Chalk, 2 km. southwest of Juana Diaz, from fallen 
block of limestone alongside of the irr^ation flume on flood-plain of 
the Jacaguas River, Porto Rico, station 195, American Mus. Nat. 
Hist. No. 18565. C. A. Reeds collector, Expedition of the New York 



II 
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Academy of Sciences, the Porto Rican Government and the American 
Museum of Natural History coSperating. A Cidaris spine closely 
similar occurred in the Miocene, Gurabo formation at Rio Mao, half 
a mile above ford at Cercado de Mao, Dominican Republic, T. W. 
Vaughan and C. W. Cooke collectors, one spine, U. S. Geol. Sur. 
station 8519. 

Cidaris spMdM b. (Text-figurea 2, 3.) 

The followii^ is a description of these specimens: 

Spines small, cylindrical, tapering gradually from above the collar, or 
contracted above the cx>ilar and thence tapering distally. Both specimens 
are complete proximally, showing the milled ring and collar, but wanting 
at the distal tip. Thickly and irregularly set with thornlike spinelets 
which stand out nearly at right angles to the axis, or with fewer and larger 
qiinelets, which again are nearly at right angles to the axis. The specimen 
with smaller and numerous spinelets and which is nearly complete distally, 
measures IS mm. in length by 3 mm. in its greatest diameter. The one 
with two large spinelets, which is larger, is of undeterminate length, but 
measures 3.5 mm. in diameter. 

This species is quite distinct from any other 
known, living or fossil, in the West Indies. It 
can be compared, however, very closely with 
Goniocidaris biserialis DSderlein (1887, Die 
Japanischen Seeigel, Stut^art, plate 5), which 
has similar and very variable spines. It is in* 
teresting that 3 species of fossil Cidaris in the 
West Indies, C. pdoria, C. faveata, and the 
present one, find their closest aialogy in Recent 2, S.—Cidorit ap. b. 
Eastern Pacific forms. Spin«, x 2. 

Geolt^c age not known, Arecibo limestone, 
weathered marl. Government Road, Aguadilla to Rincon, Porto Riot, 
km. post 2, from roadside grottoes where road-metal had been taken 
out, 2 specimens, statical 117, American Mus. Nat. Hist. No. 18566, 
C. A. Reeds collector. Expedition of New York Academy of Sciences, 
die Porto Rican Government and the American Museimi of Natural 
History coSperatii^, 

Ciduii ktvenl Cottean. 
(Plate 1, Figures 8 to 10.) 



.The following is an extract from the original description of this 




This species is of medium size, subdrcular, slightly pentagonal, nearly 
equally flattened above and below. Ambulacral areas sunk«i, relativdy 
wide, subundulate, nearly straight dorsally and ventrally. Pores oval, 
very open, disposed nearly horizontsilly, each pair separated by a transverse 
swelling, at first sight like the pores of RhahdofMaris, but this resemblance 



dbyGoOQlc 



20 FOSSIL ECHINI OF THE WEST INDIES. 

is more apparent than real. The interporiferoua areas are very broad, with 
two rows of regular granules placed on the border of the poriferous areas, 
the intermediate space occupied by two other ranges of finer granules, 
less regularly arranged and less equal in size. Interambulacral tubercles 
prominent, strongly mammillate, perforate, non-crenulate. Scrobicules 
moderately developed, rounded dorsally, subelliptical as one approaches 
the peristome, bondered with a circle of mammillate granules, the space 
without this circle being covered with snuiller tubercles, irregular and rather 
widely scattered. 

Height of specimen 15 mm., diameter 26.5 mm., width of ambula- 
crum at the mid-zone 4 mm., width of interambulacrum at the same 
plane 12 mm. Cotteau says that there are 6 interambulacral plates in 
a column, but I found that, in some areas at least, there are 7 ; they 
are, however, very incomplete and worn dorsally. 

This species is easily distinguished from the other fossil species 
of Cidaris of the region by the widely separated ambulacral pores of a 
pair connected by a furrow, as in the livii^ genus Phyliacantkus. 
When compared with an adult Recent Cidaris bartletti (A. Ag.) from 
Barbados (M. C. Z. No. 133), the differences are s%ht, the only 
tai^ble one being the more numerous tubercles and granules on the 
coronal plates. About 12 ambulacral plates at the mid-zone abut 
against a single interambulacral plate. Interambulacrum with 6 
plates in a column, as stated by Cotteau, though in one area at least 
7 existed, as I counted that number. Interambulacral plates prom- 
inent, stroi^ly mammillate, non-crenulate. This species, Icveni, 
although of considerable antiquity geologically, is certainty very 
similar to the Recent bartletti. 

Cotteau does not mention more than one specimen of this species 
and only says very rare. The spjecimen gives the same measurements 
as Cotteau's, and while in part much worn, it is evidently the holo- 
type of which Cotteau's figures were quite freely restored, especially 
in the dorsal view. 

Eocene, St. Bartholomew limestone, island of St. Bartholomew, 
Guppy Collection ex Cleve, holotype, 1 specimen, U. S. Nat. Mus. 
No. 115415. 

Cidaili clevei Cotteau. 

(Plate 1, Figure II.) 

Cidaris dmi Cotteau, 1875. KongI, Sveui. Vet. Akad. Handl.. vol. 13, No. 6, p. II. pbte 

1. figa. 15, ]tf. 
Cidaris nulUetuii Guppy (pan), 1882, Sdeut. Aasoc. Trinidad, Proc., part 11, p. 194. 

The following is an extract from original description of this species : 
Species of small size, circular, moderately elevated, ambulacra narrow, 
straight, slightly sunken, ambulacral area with 6 rows of granules nearly 
equal in size, the 6 rows being reduced to 4 ventrally and dorsally. Inter- 
ambulacral tubercles small, perforate, non-crenulate, 7 to 8 plates in a 
column. Scrobicules small, narrow, never meeting at the base. Space 
around scrobicules filled with small granular tubercles. 
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This species was based by Cotteau on a single specimen which con- 
sists of an interambulacral area with a half-ambulacrum on either 
ade. The specimen measures 9.5 mm. in height. The width of the 
interambulacrum at the mid-zone is 6 mm. and of each half-ambula- 
crum 1.5 mm. As the width of an interambulacrum plus an ambula- 
crum at the mid-zone equals 9 mm., the circumference of a complete 
specimen of the same size would be about 45 mm. and the diameter 
as estimated about 14 mm. The species is characterized by its low 
and wide coronal plates and also by the fact that the areols are so' 
small that their horizontal diameter is less than one-half the horizontal 
width of the plate. On the other hand, in most West Indian cidarids, 
the horizontal diameter of the areolae at the mid-zone is more than 
half the width of the plate, ^ain, in clevei, the surface of the coronal 
plates outside the areolze is rather uniformly tuberculated, and there 
is a conspicuous scrobicular circle of secondary tubercles. Cotteau 
says there are 7 to 8 interambulacral plates in a series (column); 
7 were counted on the specimen ; and a space for probably 1 additional 
plate exists against the ambulacrum. There is no evidence, howeverj 
for 9 plates in a column as shown in the r^ht half of Cotteau's figure. 

Ofigocene, Ai^;uilla formation, from the island of Ai^fuilla; holotype 
and only known specimen, Guppy collection ex Cleve, U. S. Nat. Mus. 
No. 115400. 

CldariB mellteiuis Wright. 

(Plate 1, Figures 12 to 17.) 

CMtari(MeU«u*t Wright, 1855, Ann. Mag. Nat. HiaL, aer. 2. vol. 15, p. 107, plate 4, Ggs. I a tat. 
Guppy, 1866, Quan. Jour. Geol. Soc. London, vol. 12, p. J99. Cotteau, 1875. 
KoDgl. Sven. Vet. Akad. Handl.. vol. 13. No. 6. p. 8, pUte 1. figa. i to 10. Guppy. 
1882, Sdent. Anoc. Trinidad, Proc., part 12, p. 194. 

The following is an extract from Cotteau's description of this 
spedea: 

Species of medium size, circular, about equally depressed dorsally and 
ventrally. Ambulacral areas relatively broad, a little depressed, sub- 
undulate. Pores rounded, very open, disposed a little obliquely, each 
pair of pores separated by a small elevation, Interporiferous areas very 
narrow toward the poles, with 2 principal rows of granules near the pores 
and with 2 vertical rows of smaller tubercles in each half-area at the ambitus. 
Interambulacral tubercles prominent, strongly mammiltate, perforate, 
non-crenulate. Scrobicules large, subelliptical toward the peristome, 
tending to become circular dorsally, bordered with a r^^ar circle of small 
mammillate granules. Beyond this circle the plates are rather sparingly 
covered with small granules. Peristome subarcular, periproct subpen- 
tagonal, and Cotteau says a little larger than the peristome. Spines elongate, 
cylindrical, acuminate distally, furnished with granules disposed in longi- 
tudinal aeries, more prominent toward the base. The upper end of the 
spine appears to be quite smooth. 

In the U. S. National Museum there are 2 specimens of tests and 3 
spines which are evidently the originals of Cotteau's figures. In 
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Cotteau's figure of the larger specimen he has restored the outlines 
so as not to ^ow the lateral crushing. The larger crushed test measures 
15 mm. in height, 17.5 mm. across the plane of crushing, and 26 mm. 
in the plane of crushing at the mid-zone (plate 1, fig. 12). The width 
of an ambulacrum at the mid-zone is 3.5 mm. and of an interam- 
bulacrum is 9 mm. E^;ht ambulacral plates abut against an inter- 
ambulacral plate at the mid-zone. In this specimen there are 6 
interambulacral plates in a column in each area. As noted in the 
descriptitm, Cotteau says that the periproct is a little larger than the 
peristome, but as far as one can judge in their someitiiat crushed 
condition, it appears that they are practically of the same size. In 
the smaller specimen, which is not crushed at all, the periproct and 
peristome are of the same size. This matt^ of similar size of periproct 
and peristome is a good character to distii^;uish mditensts from the 
nearly allied C. tribuloides, in i^ich the peristome is laiger than the 
apical disk. The smaller test is better preserved, not being compressed. 
It measures 9 mm. in height and 17 mm. in diameter; width of ambu- 
lacrum 2.5 mm., of interambulacrum 7 mm. The diameters of the 
periproct and peristome measure about 8 mm. each. In this smaller 
specimen there are either 5 or 6 plates in each interambulacral column, 
in some columns the sixth plate not yet having appeared, whereas 
the larger specimen had 6 plates in each column. The youngest plates 
dorsally bear tubercles, but they have not yet developed perforations, 
this being the typical character of youi^ plates dorsally in Cidaris. 
The spines measure up to 20.5 mm. in length and 3 mm. in diameter 
at the widest part. 

In addition to the above, there are in the U. S. National Museum 
3 fragmentary tests in the Guppy collection whidi probably were not 
collected by Cleve or studied by Cotteau. They have 5 or 6 plates 
in each interambulacral column, and one of them shows apophyses of 
the perignathic girdle for the attachment of lantern muscles. 

Cidaris mditensts is closely allied to C. tribuloides, but is at once 
distii^:uished by its much more sparsely tuberculated coronal plates 
and wider ambulacra; also by the fact that in meUtensis the peristome 
and apical disk are practically of the same diameter, whereas in kibu- 
loides the peristome is much wider than the apical disk. 

0%ocene, Anguilla formadon, island of Anguilla, Guppy collection 
ex Cleve, 2 tests and 3 spines, evidently the originals of Cotteau's 
plate 1, figs. 1-10, U. S. Nat. Mus. No. 115399. Anguilla, Guppy 
collection, 3 fragmentary tests, U. S. Nat. Mus. No. 115412. Miocene, 
a saig\e fragmentary spine, evidently referable to this species from 
(loc. II) Mayo Village Quarry, Trinidad, F. W. Penny collector, 
U. S. Geol. Sur. station 8583. Miocene, 2 small spines 12 and 14 mm. 
long respectively, apparently attributable to this species, are from 
the Gurabo formation, Rio Mao, one-half mile above ford at Cercado 
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de Mao, Dominican Republic, T. W. Vaughan and C. W. Cooke 
collectors, U. S. Geol. Sur. station 8519. 

Cidafls tribnloidM (Lunirck). 
(Plate 1, Figures IS to 20.) 
CidariUi IribiiMdts Lamarck. 1816, Anlm. «ui* Vert., voL 3, p. 56. 

The following is a description of this species : 

Test moderate-sized, circular, ambulacra flush, very narrow; pores in 
ambulacra! plates crowded; interporiferous areas narrow with crowded 
tubercles. Interambulacral plates with prominent tubercles and very 
lai^ areohe; space around scrobicules densely packed with small tuber- 
cles. Diameter of peristome much greater than that of the apical disk. 

This Recent species, which fe abundant in the livii^ faiuia of the 
West Indies, has not been previously recorded as occurrir^ fossil in 
that region. Two finely preserved tests In the U. S. National Museum 
are clearly referable to the species. The larger of the two measures 
17 mm. in he^[ht, 29 mm. in diameter; width of ambulacrum at 
the mid-zone 4 mm. ; width of interambulacrum at the mid-zone 13 mm. 
The diameter of the periproct is 11 mm. and the diameter of the peris- 
tome is 14 mm. There are 6 or 7 plates in each interambulacral 
colimm, and the same is true of the stnaller specimen. 

Cidaris tribuioides is close to C. meHtensis, but differs from that 
species as there described, the main features of difference beii% the 
narrow ambulacra, crowded ambulacral pores, and the greater diameter 
of peristome than apical disk in tribuioides. This species occurred 
in the same lot with Echinometra prisca and Eckinoneus cyclostomus, 
both of which are found in the OUgocene of Anguilla, alt as stated 
under those spedes. 

Miocene (?), Santi^;ode Cuba, received January 29, 1910, 2 com- 
plete tests and 3 fr^;mentary tests, U. S. Geol. Sur. station S255, 
U. S. Nat. Mus. No. 328221. 

Ord«r CENTRECHinOIDA Jackna, 1913. 
Suborder ATTLODONTA Jackaoa, 1913. 

Family PEDDTIDf Gr^oiy, 1900. 
Genus BCHnfOPEDIHA Cotteau, 1866. 

Type species.— Echinopsis gacheti ,%assiz, 1846, Catalogue Raisonn6, 
Ann. Sd. Nat., ser. 3, vol. 6, p. 355. 

BcUoopedina cnboula Cotteau. 
(Plate 2, Figure 1.) 
Ethinepedina cibeiais Cotteau. 1881, Annal. Soc. G*ol. de Belgique, vol. 9, p. 9, plate 1, 
figi. I to 6; 1897, Bol. Com. Mapa Geol. EapaSa, vol. 23, p. 16, plate 2, fig*. 1 to 6. 

Regular Echini other than the Cidaroida appear to be extremely 
rare as fossils m the West Indies, while a few have been described 
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by Cotteau, in the collections that I have seen.only two species occurred, 
namely, Eckinometra prisca and one other which is provisionally placed 
here. 

The specimen here described is so much worn that it is not certain 
what the species is, yet it shows a good many characters worth record- 
ing. Test circular, low, rounded, dome-shaped, flattened on the lower 
side; ambulacra! plates narrow, compound; the pores in arcs of 3 
pairs to each plate; interambulacra twice the width of the ambulacra 
at the mid-zone. The surface of the test is so worn that while sutures 
can be made out, no external characters are retained. Genital and 
ocular plates are in place, and though indistinct, the genitals appar- 
ently meet in a rii^, shutting out the oculars from the periproct. 
Height of specimen 13 mm., diameter 29 mm. 

Miocene, Gurabo formation, Rio Gurabo, above Gurabo Adentro, 
District of Monte Christi, Dominican Republic; T. W. Vaughan and 
C. W. Cooke collectors. May 1919, 1 specimen, U. S. Geol. Sur. 
station 8547, U. S. Nat. Mus. No. 328232. Cotteau gives as locality 
in his or^;inal description, Cienfu^os, Cuba, and ascribes this species 
to the Eocene. 

Funltr HBHICIDARmA Wright, 1857. 
0«>nu CODIOPSIS AgMdz, 1840- 

Type species. — Echinus doma Defrance, 1825, Diet. Sci. Nat., vol. 
37, p. 101. 

CodiopsU amandi Cottean. 



This Species was originally described from the Cretaceous of France. 
I have not seen any West Indian material, but Cotteau ascribes to 
this species a specimen from the Cretaceous of Santa Luda, Province 
of Santa Clara, Cuba. 

Suborder SHRODONTA Jackson, 1913. 

PamOr SAL£NnD£ Diucao and Sladen, 1887. 

Genna SALBHIA Oiar, 1835. 

Type species. — Cidarites scutigera Miinster in Goldfuss, 1829, Petre- 
facta Germanise, vol. 1, p. 121, plate 49, figs, 4o, 4b. 

Salania tcntican (Hiiiwtar). 

il. Com. MapaGeol.EBpafla.vol.22, p. 8. plate l.figa. 1 to 3, 

To this Species, described from the Cretaceous of Eurof)e, Cotteau 
refers a single specimen from the Cretaceous of Santa Lucia, Province 
of Santa Clara, Cuba, Coll. Comisi6n del Mapa Geol6gico de Espana. 
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Funny PHTHOSOHATIDf Heiflsner, 1903. 
Gantu PHTHOSOHA Hftims, 1853. ■ 

Type Species. -^Cidaris konigii Mantell, 1822, Geology of Sussex, 
p. 189. 

Pfaymoioma cnbenae (Egoicne). 

Cyphosotna cahcHti Elozcue In Cotteau, 1897, B0I. Com. Mapa G«o1. Espafla, vol. 23, p. 12, 
pbU 1. figi. 4 to 9. 

Cretaceous, ingenio Concepci6ii de Montalvo, Cienfuegos, Province 
of Santa Clara, Cuba, very rare, collection of Comisi6n del Mapa 
GeoI6gico de Espana, Madrid. 

Subotder CAHERODONTA Jackson, igia. 

PtunO; ECBntOHETRIDjG Gray, i8s5. 

6«iiiu BCHINOMETRA Qnj, iSis- 

Type species. — Echinus tucunter hian€, 1758, Sys. Nat., ed. 10, p. 665. 
Bcliiaometn priBC* Cotteau. 
(PUte 1, Figures 21 to 14.) 

Echinomttra aaiftra Gapoy (hoh Blainvilfe), 1866, Quart. Jour. Geo). Soc London, voL 

II. p, 2». 
Echmometra firisca Cotteau, 1875, Kongl. Svcd. Vet. Akad. Mandl., vol. 13, No. 6, p. 12, 

plate 1, figs. 19 to 27. Guppy, 1882, Sclent. Assoc. Trinidad, Proc.. part 12, p. 19S. 

The following is an extract from the ordinal description of this 
species: 

Species of relatively small size, elongate, oblique. Upper face moderately 
swollen, lower face slightly hollowed. Ambulacral areas straight dorsally, 
subiindtilate at the ambitus and ventrally. Pores small ; rounded, in arcs 
of 3 or 4 pairs. Ambulacral areas wide, with 2 rows of tubercles which are 
strongly mammillate, regularly disposed, diminishing in size toward the 
peristome and apical disk. Space between the 2 rows of tubercles occupied 
by some granules irregularly disposed. Interambulacral areas with 2 rows 
of prominent tubercles similar to those of the ambulacra! areas, a little 
more developed, however, especially dorsally. Accompanying these primary 
tubercles are 4 rows of secondary tubercles, 1 on each side of the ambulacral 
areas and 2 in the miliary zone. The secondary tubercles, which are much 
smaller than the others, especially those which occupy the middle of the 
miliary area, form incomplete ranges, a little irregular, which disappear 
dorsally and before arriving at the peristome. The granules which accom- 
pany these are very unequal and are placed without order, tending, how- 
ever, to group themselves around the tubercles of the upper side. Peristome 
very large, subcircutar, a little oval, with weak cuts, strengthened on the 
border. 

The lai^st specimen from Anguilla measures 16 mm. in height, 
33.5 mm. in length, and 27.5 mm, in width. A smaller specimen, very 
well preserved, also from Anguilla, measures 11 mm. in height, 24,5 

' Tbe name Cyphosoma lot the genus was preoccupied for Coleoptera and the name Phymosonut 
of Haime was substituted by A. Agassii. Revision of the Echini, pt. 1, p. 151, 

Digitized by Vj OOQ IC 
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mm. in length, and 19 mm. in width. The large spedmen mentioned 
shows the auricles extendii^ vertically and joined in suture ov^ the 
ambulacrum as usual in the genus. The species superficially resem- 
bles Echinometra lucuTiter, which is abundant in the living West Indian 
fauna, but so far has not been found fossil. It differs stroi^ly in that 
lucunter has pore-pairs in arcs of 7 to 8 pairs in each plate, whereas 
prisca has only 3 or 4 pairs to a plate. Some specimens show 3 only, 
as far as preserved, others show 3 or 4 pore-pairs, and a specimen from 
Cuba (station 5255) shows 4 pairs to a plate throughout. Cotteau's 
figure 22 of an ambulacrum, enlarged, ^ows 3 pore-pairs only to a 
plate. The ambulacra in lucuitier widen to the peristomal border, 
whereas in prisca they become narrow at this area. These two are 
sufficient characters to separate the two spades, which at first sight 
look alike. 

Echinofnetra prisca with its few pore-pairs is a very primitive spedes 
in the genus, bdng comparable to the young of lucunter and other 
species. Moreover, it is the only spedes of the genus occurring fossil, 
as far as r am aware. The Recent spedes of EchinomOra have from 
4 to 8 or 9 pore-pairs to a plate, and it is most interesting that this 
fossil spedes with only 3 or 4 pairs to a plate makes such an ap|noach 
to the next lower fsunily, the Echinidae, which is characterized by 3 
pore-pairs to a plate. 

The feature of the pore-pairs in the ambulacral plates of EchinoTttetra 
prisca, as described, is in direct accord with the important prindple 
that in a genetic series the characters in the young of a higher group 
and also in the geolt^cally oldest members of the higher group make 
a close approach to the characters of the adults of a more primitive 
group in a phylogenetic series. 

Oligocene, Anguilla formation, island of Anguilla, Guppy collection 
ex Cleve, 8 specimens, cotypes, U. S. Nat. Mus. No. J 15398. Anguilla, 
Guppy collection, 4 specimens, U. S. Nat. Mus. No. 115414. Road 
Bay, south side, near western end of point on north ade of Bay, 
Anguilla, T. W. Vai^han collector, 1914, 1 specimen, U. S. Geol. 
Sur. station 6969a. Geologic ^e doubtful, Santiago de Cuba, 1 
specimen, U. S. Geol. Sur. station 5255, U. S. Nat. Mus. No. 328222. 
Cliff face, east shore of Guanica Harbor, Porto Rico, 300 feet south of 
small cave of station 341 ; the beds are a ^laly limestone, somei^at 
stratified, 1 specimen, C. A. Reeds collector, station 375, Expedition 
of the New York Academy of Sdences, the Porto Rican Government 
and the American Museum of Natural History cooperating. 
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SYSTEMATIC DESCRIPTIONS— HOLECTYPINA. 



IRREGULAR OR EXOCYCLIC ECHINI. 

THE EXOCYCLOIDA. 

While the r^:ular or endocyclic EcJiini occurring fos»l in the West 
Indies are voy rare for the most part and represented by but very 
few spedes outade of the Cidaridae, on the other hand the eococyclic 
Echini are abundant in species and often in individuals. With but 
few holectypoids, the ciypeastroids are abundant in species and in- 
dividuals, and there are many species of spatangoids. 

Ciypeastroids usually have thick, solid tests well adapted for pre- 
servation as fossils; but spatangoids, on the other hand, often have 
thin, delicate tests wtiich, as fossib, are frequently crushed beyond 
recc^^tion. 

Key to tht Wett Indian Fossil StAarders of Exacychida. 
PtzMame cenual, jaws pnaent. 

Ambulacial platci compound or ter^elf ifinple. are« Don-peUk>id donalty; ambitiu 

oval or drcular, but test when circular U not discoidaL Holbctytika 

Atnbulacial platea dinple. aicas petaloid donaUy; when tbe ambitus it dicular tbe 

teet l» dlacoidal Cltpbastrina 

Pcriatome eocentik, without jaws Spatangina 

The Holectypina are represented in the fossil West Indian fauna 
by only 3 genera and the same number of species. The Clypeastrina 
are represented by 8 genera and numerous species. The Spatai^pna 
are represented by 19 genera and numerous sp>ecies. 

Order BXOCYCLOIDA Jukson, 191a. 
Subordor HOLBCTTPIHA Qngfuj, igoo. 

Key to the West Indian Fossil Species of Hidectypina. 

Ambltua oval; periproct margiiuJ or supnunantinal Cofwlw mUiltensis 

Ambltua circular; periproct on oral surface. 

Test liisb. vertical diameter not much less than horixontal diameter; periproct 

broadly oval. Genital 2 much larger than other genltalt Lanieria lanttri 

Test depressed, vertical diameter only about 60 per cent of boliontal diameter; 
periproct narrowly elliptical. Genital 2 not much larger than other 
genital* Discoidea decorata 

Oentu COHULDS LMke, 1778. 

Type species. — Conulus aJbogalenis Leske, 1778, Add. ad Klein, p. 98. 
The name Echtnoconus, a pre-Limuean name, gives way to Conulus 
Leske, which is the name first used after Linnaeus. Go/ert*w of Lamarck 
is the same thir^, but is a later name than Conulus and therefore be- 
comes a synonym. 

Convhu antinuuls (CottMu). 
Btkinoanna antitlensii Cotteau, 1881, Ann. Soc, G«id. Belglqne, vol. 9, p. 13, plate 2, figs. 
1, 2; 189!. Bol. Com. Mapa Geol, Eapalla, vol. 22, p. 21. plate 3, Bg«. I. 2. 

Cotteau says that this species is known only from a single specimen, 
which he attributes to the Cretaceous. Cienfuegos, Cuba, collection 
of M. Moens, in Lede. 
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0«niu UHIBIUA Duncan, 1S89. 

Type species. — Echinoconus lanieri Cotteau, 1881, Ann. Soc. G60I. 
Belgique, vol. 9, p. 11. 

LanlMin l«alefl (CottMu). 
(F>late 2, Figures 2 to 5.) 

Et*iHOC(mtts UmUri Cotteau, 1881, Ana. Soc. Gtol. Belgique, toI. 9. p. 11, plate t, fig*. 
7 to 13. A. Agaaeis, 1883, Mem. Mui. Contp. ZoOl., vol. 10. No. 1. p. 88. Cotteau, 
1897, Bol. Com. Mapa Geol. Eapafla. vol. 21. p. 19. plate 3. fig*. T to 13. 

L«nitria lanUri Hawkiua, 1913, Geol. Mag., vol. 10. p. 200, figs. A, B. 

The following is an extract from the original description of this 
species: 

Species of small size, high, circular, globular; upper face rounded, some- 
times subconical; lower face flattened around the peristome. Ambulacra 
straight, a little more than half the width of the interamhulacra; ambulacral 
pores very small, close together, separated by a small elevation, very directly 
superposed, showing toward the ambitus and as far as the peristome a 
tendency, more or less pronounced, to group themselves in triple pairs. 
Tubercles small, crenulate, perforate, increasing in size on the ventral 
face, disposed in horizontal and vertical series, somewhat irregular, and 
the number varying with the size of the individual. The space between 
the tubercles is occupied by granules grouped around the scrobicules. 
Peristome small, circular, central; periproct large, elliptical, acuminate 
on its adapical border, situated on lower face, very near the peristome. 
Apical disk prominent, pent^^nal, with very lai^ genital pores; the 
madreporite extending to the center of the disk whidh it fills; ocular plates 
small, triangular, separating the genitals and broadly in contact with the 
extended madreporite. 

Of this very pretty species there are 4 specimens in the Philadelphia 
Academy of Natural Sciences, The largest of these measures 18 mm, 
in he^ht and 23 mm. in diameter. Another and more globular speci- 
men measures 17 mm. in height and 19.5 mm. in diameter. This 
species has been attributed to d'Orb^y, who gave the name Gaierites 
lanieri on plates of fossils of Cuba, but as Cotteau says that the plates 
were never published, it is evidently a manuscript name and the species 
^ould be attributed to Cotteau as above. Hawkins gives an inter- 
estii^ study of this species, and selects one of Cotteau's figured speci- 
mens as the type. TTiis specimen, which was in the Dewalque collec- 
tion, is now in the British Museum (E. 4570), 

Cretaceous, Cuba, T. A. Conrad collector, 4 spedmens, Philadelphia 
Academy Nat. Sci. No. 1505. There is no detailed locality with the 
Philadelphia specunens, but Cotteau gives the locality Cienfuegos, 
Cuba, which in his original publication he considers Eocene. In the 
Spanish report, however, he refers it to the Cretaceous. He cites 
material from the collections of Dewalque in Lifige, Vidal in Barcelona, 
Cotteau in Paris, and Comisi6n del Mapa Geot6gico in Madrid. A. 
.^assiz lists the species as occurrii^ in the Miocene of Guadeloupe, 
which is probably a mistake. 
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Oenns DISCOIDBA Ony, 1825. 

Type species.— Echinites subvculus Leske, 1778, Add. ad Klein, p. 107. 
Discoldra docoreU Deaor, 

DUtoiita ddtoroia Deaor. 1S42. Monog. dta Galeritea, p. 63, plate 8, &g». i to 3. Cotteau, 
1897. BoL Com. Mapa Geol. BapaSa, vol. 12, p. 23. plate 12. Bga. 1 to 7. 

Occurring in the Cretaceous of Europe, this spedes is also found 
fossil in the West Indies. 

Cretaceous, Cienfuegos, province of Santa Clara, island of Cuba. 
Many specimens in the collection of Comisi6n del Mapa Geol4^:ico 
de Espaiia, Madrid. 

Ord«r EZOCTCLOIDA Jackwxi, i«i3. 

Sobordei CLTPBASTRHf A GncoiT, 1900. 

Key to the West Indian Fossil Genera of ClyPeaitrina. 

Teat witboot luDule or marginal slita. 

Madreporlc pore single, test very small and flattened SiitHondia 

Madreporic penes several ot many. 

Poriferouc area* of petals divergent, not incurved dittally Aii«malantkut 

Poriferous areas of petals mere or less incurved dlstally. 
Test Ugb, or if flattened, with thJckeoed margins; petals broad, often rounded or 

truncate at tip; auiidea sepaiate ClyptatUr 

Test flat; auricles fused into one piece. 
Petats naiTow and pointed. 

Genital pores 5 LafanuBi 

Genital pores 4 Pvoiulta 

Petals wide, blunt, mote or lei* widely open at tip. Eckinmadmitu 

Test flat, with lunule« or marginal slits and notches. 

Genital pores 5; test tending to be heavy, and lunules (or margtoal notches) wide. . Bmcope 
Genital pores 4; test very Bat, tending to be fragile, with lunules namrw MitUila 

Of the genera of the Clypeastrina found fossil in the West Indies, 
the following number of species have been recognized : 

Under Sismondia there are 2 fossil species (see Key, p. 29). 

Under Anomalanlkus there is only 1 fossil species, Anomtdanthus pegoryi. 

Under Clypeaster there are 19 fosail species (see Key, p. 32). 

Under Laganum there is only 1 fossil spedes, Laganum elongaium. 

Under Ptronttia there is only 1 fossil spedes, Perondia mirabUii, sp. nov. 

Under EchmariKhitiia there is only 1 fossil spedes, Eckinaracknitu lebtuUani, sp. nov. 

Under Encope there are 2 fossil spedes (see Key, p. 50). 

Under UdUta there is only 1 fossil spedes. 



Fanul; FIBULARlIDf Graf, 1855. 
G«nM SISHOKDIA Dewr, 1858. 

Type species.— Scuiella occitana Defrance, 1827, Diet. Sd, Nat., 
vol. 48, p. 231. 

Key to the West Indian PostU Species of Sismondia. 

Test very flat, petals somewhat pointed at Up 5. antiUarum 

Test moderately high (height equals mie-tbird of length) ; petals blunt, open S. ongiiifte 
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Siamondia antUUnim Cottean. 
(Plate 2, Fipires 6, 7.) 
Sitmendi» tnliatniM Cottcau. 1875, Kongt. Svcd. Vet. Akad. Hanai.. vol. 13, N«. 6. p. 17. 
plate 3. fi^. 1 to 4. 

The following is an extract from the ordinal description of this 
species: 

Species of small size, rounded, slightly pent^onal, a Kttle angular anteri- 
orly. Upper face nearly flat, thickened on the border, subdepressed around 
ambulaoal petals; apical disk central. Ambulacral petals short, narrow, 
subcostulate, dosed at the tips. Ambulacral pores very unequal, the internal 
rounded, the outer narrowed, oblique, elongate. Beyond the i>etals the 
pores are no longer visible, but reappear on the ventral side, though few 
and rare. Tubercles of small size, numerous, crowded, homogeneous. 
Periproct circular, nearer to the posterior border of the test than to the 
peristome, which is not preserved in the single known specimen. 

The material in the U. S. National Museum consists of one quite 
complete specimen, evidently the original of Cotteau's figures, and 
a fragment, about one-half of a test. Cotteau says there is only one 
specimen, so this second one may have come in later. The complete 
qjecimen measures 3.25 mm. in height, 13.5 mm. in length, and 13 nun. 
in width throi^ ambulacra II and IV. These measurements are 
dightly greater than those given by Cotteau, but in a number of 
specimens measured I do not find that my measurements quite J^iree 
with his. The specimen does not show the genital and ocular pores, 
but a pit, dorsal to interambulacrum 2, appears to be the sii^le madre- 
poric pore which is characteristic of the genus. 

Eocene, St. Bartholomew limestone, St. Bartholomew, Guppy 
collection ex Cleve, the holotype, the original of Cotteau's f^res, and 
an additional fragmentary specimen, U. S. Nat. Mus. No. 115394. 

siamondia f«n qtt|» Cottean. 
(Plate 2, FigureE 8, 9.) 
Siimimdia antuUla Cotteau. I87S. Kangl. Sren. Vet. Akad. Hand)., vol. 13, No. 6, p. IS, 

plate 3, 6gi. 5 to 8. 
Simondia aaWKaram Brown, 1914 (mom Cottean), Proc. Acad. Nat. 5d., Ptkiladeli^iia. 
vol. 6S. p. fiOl. 

The foUowii^ is an extract from the oi:iginal description of this 



Species of small size, roimded, slightly oval, a little angular anteriorly; 
upper face convex, lower face depressed, concave in the middle. Apex 
central. Ambulacral petals relatively large, subcostulate, open at their 
tips. Ambulacral pores very unequal, the inner ones roimded, the outer 
narrow, oblique, and very elongate. At some distance from the border 
of the test the pores cease to 1^ petaloid, becoming equal, rounded, and 
disposed in oblique pairs. They are not visible on the lower side of the 
test. Tubercles are crowded, abundant, homogeneous. Periproct circular, 
situated about halfway from the peristome to the posterior border of the 
test, but a tittle nearer to the latter. Peristome rounded, opening in the 
middle of the lower face in a deep depression. 
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The specimen measures 3.5 mm. in height, 10.5 mm. in length 
through ambulacrum III and interambulacrum 5, and 10 nun. in 
width. The genital pores were made out above the interambulacra 
2, 3, and 4, but did not show in area 1, where one doubtless existed. The 
genital pore is absent in area 5 as a typical character. The ambulacral 
pores cm the ventral side are indicated in Cotteau's figure 7, but he 
states in the text that they are invisible on the lower side, and I could 
not perceive any trace of them. This species is easily distinguished 
from antiliarum by its more elevated test and open petals. 

0%ocene, Ai^uUla formation, island of Ai^uUta, Guppy collection 
ftcCleve, 1 specimen, the holotype, U.S. Nat. Mus. No. 115421. Antigua 
formation, Willoi^hby Bay, Antigua, A. P. Brown collector, 1913, 
2 ^)ecimens, Philadelphia Acad. Nat. Sci. No. 1662. 

FamilT CLTPBASTKIDX A. AgusU, 1873. 
Oenni AIlOHAUinTHDS B«I1, 18S4. 
Anomalamikut Bell, 18B4, Proc. ZoOl. Soc. London, p. 43, plate* 1, 3. 

Type species. — EchtTtanthus tumidus Tenison-Woods, 1878, Proc. 
Linn. Soc. N. S. W., vol. 2, p. 169. 

This genus, Anomalantkus, is based on a Recent species from Aus- 
tralia, but of somewhat doubtful locality. 7'his Recent species with 
the following are the only species so far attributed to the genus. 

Anonudanthiu gngfoji Uunbort. 

e I'Aabe (Troye*), yoI, 79, p. 

The followii^ is a description of this species: 

Test lai^e, ovoid, subhemispherical, 177 mm. in length, 101 mm. in 
width, and 57 mm. in hdght. Apical disk slightly anterior. Ambulacral 
petals very long, widely flaring, ventrally moderately concave, peristome 
inframarginal. 

As the petals, though very flying, curve in slightly at the distal 
ends in A . gregoryi, also as the periproct is inframarginal, it is doubtful 
if the species should be referred to Anomdantkus. In the type of 
that genus the petals are flaring and straight throughout and the peri- 
proct is marginal, both of which characters distii^uidi Anomalanthus 
from Clypeaster. While gregoryi is very close to Anoptalanthus, it 
seems to have characters of both the allied genera. 

"Miocene," Antigua. Lambert says that the matrix differs from that 
of other "Miocene" [Oligocene] Echini of Antigua and indicates a 
different bed, J. W. Gregory collector, 1899, collection of British 
Museum. 
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Genus CITPBASTBK Lamarck, iSoi. 

Type species. — Echinus rosaceuslMmk, l758,Sy8t.Nat.,ed. 10, p. 665. 

The genus Clypeaster is represented by many species, 19 occurring 
fos^l in the fauna of the West Indies. The species have so much 
variation, and the characters of different species nin so close, that 
Doctor Clark's expert opinicm in diagnosing them has been of the great- 
est value in describii^ the material and amvii^ at concluaons as to 
what should be conmdered as distinct species. 

Many fossil species have been described by Cotteau and other 
authors from this region, but it has been fouiul necessary to add 5 
new ones to include material that could not find a place in those already 
described. On account of the closeness and difficulty of identifying 
q>ecies of Clypeaster, I have given under each spedes the essential 
diagnostic characters, even where there were no available specimens. 

Kxy io the West Indian Fotsii SpecUi of Clypeaster. 
1. Oral surface of ttae test deeply concave. 
A. Pottferous ireaa of petali man or len fncurved at tip, often nearly or quite cloaing 
petal; if petals are widely open, the interporiferous area 1* broadly 

B. Fetala more or len obovatc; intcjpoilferofii area neat prozliiial end only about 
half aa wide a* it la wheie widest. 
C. Mouth and apical ayitem apcrozlBiately central. 
D. Width of teat 85 per cent of leagUi, or lesa. 

E. Test not excessively arched nor interporiferou* ai«a* remarkably swollen. 

F. Petals more or leas widely open C. rosacais 

FF. Petals more or less nearly closed. 

G. Teat with a more or Ins evident flat area, distal to petals; poriferona 
areas, especially of petals II and IV. rather markedly wider near 

tips, which beiu] In somewhat abruptly and nearly meet C. amcana 

CG. Teat more uniformly ardiad, with no flattened area distal to petals; 
poriferous areas not markedly widened near tips, which, after 
bending inwards, tutu abruptly outwards and run parallel fat a 

short distance C. landiaia 

EE. Test excessively arcbed and inteiporiferous areas remarkably swollen.. C. datli 

DD. Width Qi test 90 per cent of length, or more C. cn&muit 

CC. Apical system distinctly eccentric posteriorly, mouth perhaps poatetior; 

petals very large, posterior pair teaching nearly to the ambitus.. C. parro 
BB. Petals long, elliptical; interporiferoua areas not twice as wide dMally. or near 
middle as pnudmally. 
B. Te«t narrow anteriorly. Its width just In front of petals II and IV 
about 70 per cent of length; petaloid area small. Its length about 
M per cent of test tengtb; tips of petals II and IV nearly doaed 

and rather abruptly so, as though pinched together C. loncmlatHl 

BH. Test In front of petals II and IV with width about 80 per cent erf 
length; petaloid area large, with its length about TO per cent of 
test length; tips of petals II and IV mcae or teas widely open.. C. aM^arttm 
A A. Poriferous areas of petals not strongly incurved at tip; petals widely open. 
/. Petals rounded and poriferous areas Incurved at tip, at least a little. 
J. Sides of interporiferouis areas convex, converging slightly near tip. 

K. Petals all marked with distinct furrows connecting the pores of a pair, test 

more or leas arched; test margin moderately thin C. pianipttalus 

KK. Petals very indistinct, with furrows connecting pore-pairs shallow, or nearly 

wanting; lest flat with very thick margin C. crypiopttahu 

JJ. Sides of Interporiferous areas nearly or quite straight and even a little diverging 

in some cases C coUeaui 

II. Petals truncate and poriferous areas more or less so. 

L. Petaloid area two-thirds of test length C. halhtri 

LL. Petaloid area distinctly more than two-thirds lA test length C. Parma 



dbyGoosle 



SYSTEMATIC DESCRIPTIONS — CLYPE^TRINA. 33 

Key to West Indian FofsU Species of ClyPeasler—Coat'inued. 

2. Oral lurfoice of test slightly conca.Te or flat, with mouth more or lea sunken. 
U. Test convex, ilopini upward more or less uniformly from the thick margin. 

N. Helghtof teat equal to or exceeding one-hatr Its width C. duchasiatHgi 

Ktf. Hei^t of test not more than one-third Its width C. ambittnus 

UU. Test flattened; if petolold area is elevated. It does not slope upward evenly 
from margin. 
O. Teat with thin, uniformly ilopinE marsin. 

P. Test very flat, with flush petalold area C. piacentoidei 

PP. Teat not flat, Its petaJoid area conspicuously elevated C. meridanensU 

OO. Test with very thick, more or less swollen nurgitu. 

0- Oral surface distinctly concave C. oxybapkm 

OQ- Oral surface perfectly flat C. piatygaUr 



BMnut TOMC^us Linn(. 1758, Sy«t. Nat., ed. 10. p. 665. 

ayptaHtr roiacetu Lamarck. 1801, Anim. sans Vert., p. S49. Cotteau. 1897, Bed. Com. 

Maps Geol. EspaRa. vol. 22, p. 29. plate 5, figs. 1 to5. Lambert. 1915. M£m.Soc. 

d'Ajric. de l"Aube (Troyts), vol. 79, p. 19. 

TJie following is a description of this species: 

This well-known living species, occurring abundantly io the Recent 
fauna of the West Indies, also occurs fossil in the same re^on. Test very 
lai^, pentagonal in outline, the sides and posterior end being somewhat 
concave, the anterior end blimtly pointed, and margin thick. The upper 
surface is convex, very variable in the height and width of the test, but 
Dr. H. L. Clark says he has never seen a specimen in which the width 
equaled 85 per cent of the length. The under surface is flat near the margin, 
but deeply concave to the peristomal opening. The ambulacral petals 
are very broad, usually strongly elevated. The interporiferous area is 
almost always markedly obovate, especially in the anterior petals II and 
iV. In the poriferous areas there are 6 to 9 primary tubercles on the ridges 
between the pore-pairs. The interambidacral areas axe very narrow, espe- 
cially at the margin. Apical disk is central, peristome pentagonal, central, 
at the bottom of the deep central cavity; periproct smalt on the ventral 
side, but near the posterior border of the test, 

A very fine large spedmen, collected by Mr. Mitchell in Porto Rio), 
gives the following measurements: hri^t, 45 mm.; length through 
ambulacnim III and interambulacrum 5, 132 mm,; width, 107 mm. 

This species seems to be peculiar in its dbtributicm as a fos^l. It is 
quite abundant in Porto Rico and is reported by Cotteau from Cuba, 
but excepting Lambert's I do not know of definite records of fossil 
material from other islands of the West Indies. It is such a 
massive, solid species it should have been preserved if it had occurred. 

Desor (1858, Synopsis des fichinides, p, 244) notes that rosaceus 
occurs fossil and says "Des Antilles et de la Gu^eloupe. Trte abon- 
dant." It seems that this has reference, however, to the abundance of 
the living form in that region rather than as a definite locality for the 
fossil. He gives the name Clypeaster incurvatus Desmoulins (which is 
a nomen nudimi) as a synonym of C, rosaceus. 
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Miocene (?), from a solid buff limestone along south coast of Porto 
Rico, about 5 miles west of Ponce, in what is called Culebrinas Point; 
this limestone is exposed in a bluff over SO feet high ; 3 fine specimens. 
Station 37/5, Graham John Mitchell collector, 1917. Mr. Mitchell 
had charge of the Ponce District in the Survey work of 1917. Ponce 
Chalk, Government Road, Ponce to Penuelas, km. I, collected from 
embankment 200 feet loi^ on north side of the road, Porto Rico, 1 fine 
^>ecimen, station 285. Ponce limestone, cliff bank, north side of Poace 
to Penueias Road, km. 2, about 5 km. west of Ponce, Porto Rico, 1 
specimen, station 299. Same data, 2 specimens, staticm 301. Material 
from the Porto Rico stations 285, 299, and 301 collected by C. A. Reeds, 
on Expedition of the New York Academy of Sciences, the Porto Rican 
Government and the American Museum of Natural History coGp- 
eratii^. 

The locality given by Cotteau is calcareous concretions, Bellamar, in 
the Province of Matanzas, Cuba. He does not give any geological 
horizon, but says the ^lecimen he figured is in the collection of the 
Comlsi6n del Mapa Geol6gico de Espaiia. Lambert reports this 
species from Ai^uilla and says the matrix is a calcareous tuff very 
different from that of the Miocene species and evidently is Pliocene; 
J. W. Gregory collector, 1899, specimen in the British Museimi. 

ClypAuter Goacant Cottuu. 

(Plate 2, Figures 10 to 12.) 

CJ?^«ila- lUi/tiaa Guppy (hoh Mkbelin). 1866. Quart. Jour. Geol. Soc. London, toL 12. 

p. 299. 
CtyPtatUr amaaiu Cotteau. 1875, Koosl. Sven. Vet. Akad. Handl., vol. 13. No. 6, p. 16. 

pbtel.figa- 4 to 8. Guppy. 1S81, Scientliic Aaaoc. Trinidad. Proc.. part 12, p. 19S. 

Cotteau, 1S97. Bol. Com. Mapa Geol. Espafta. vol. 21, p. 36. plate 7, figs. 4 to 8. 

Lambert. 1915. M£m. Soc. d'Axiic. de I'Aube (Troyea). vol. 79. p. 18. 
EMnoHlhta coKovut Gresory, 189S, Quart. Jom. Geol. Soc. London, vol. 51. p. 295. 
DipbHucatUliitt amcana Brown. 1914, Proc. Acad. Nat. Sd. Philadelphia, v^. 65, p. tOO. 

The following is an extract from the original description of this species : 
Species of medium size, narrowed and rounded anteriorly, wider and 
subtruncate posterioriy, upper face more or less swollen, sometimes sub- 
convex, ^ways thinning posteriorly, ventral side strongly depressed. 
Apical disk nearly central. Ambulacral areas wide, swollen, strongly 
petaloid. Petals nearly closed at the tips, unequal, the anterior petal III 
being longer and narrower than the other four. Poriferous areas very 
much develo[>ed, having their greatest width toward the tips of the petals, 
formed of pores distinctly unequal, united by a groove. In the part where 
the poriferous areas are the widest, the ridges of the test which separate 
the grooves contain each a series of 10 or 12 small tubercles. Peristome 
narrow, subpentagonal, opening in the excavation of the lower side. Peri- 
proct small, roimded, near the posterior border of the test, from which 
it is separated by a narrow band of test. Apical disk stelliform, with 5 
genital pores. 

A laige specimen in the U. S. National Museum, Cleve collection 
(No. 115375),measure8 21.5inm. inhe^ht, 73 mm. in lei^th, and 58.5 
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nun. in width. A larger and very perfect specimen (No. 115376) from 
Ai^uilla measures 25 mm. in height, 100 mm. in length, and 84.5 mm. 
in width. Clypeaster concavus is very near to C. rosaceus, but in the 
latter the petals are always well open, often vwy widely so, while the 
test is usually at least one-third as high as it is long. In amcamts, 
however, the petals are nearly closed and the test is not oiw-third as 
high as it is long. There are small (young) specimens of rosaceus that 
are very close to concavus, which suggests a genetic connection between 
the species. Cotteau's f^res show the petals in concavus more widely 
open and blunter than they are in the specimens. This sf)ecies has been 
found at a number of localities in the West Indies and is represented by 
many specimens in the U. S. National Museiun. 

A small specimen of this species, collected at Arroyo Blanco, near 
Cevicos, E>omimcan Republic, by Mesa^. Cooke and Ross, is of 
interest as being a four-rayed individual. There are 4 petals dorsally 
and, as far as can be made out, the ^ledmen is completely four-rayed 
thFOughout (plate 2, fig. 12). This tetramerous variant falls imder the 
system No. 4, in Jackson's study of tetramerous Echini (Phylc^eny 
of the Echini, p. 38). 

Oligocene, Anguilla formaticni, island of AnguiUa, Guppy collection, 

1 specimen, U. S. Nat. Mus. No. 115373. Ai^iuilla, Guppy collection, 

2 specimens, labeled C. eUipticus Mich.^amcavus Cotteau, U. S. Nat. 
Mus. No. 115374. Anguilla, Guppy collection ex Cleve, cotype, labeled 
as original of Cotteau's plate 2, figures 4 to 8, U. S. Nat. Mus. No. 
115375. Anguilla, Guppy collection ex Cleve, astype, U. S. Nat. Mus. 
No. 115376. Cotteau mentions, besides the Cleve collection, having 
material from the museums of Stockholm and Upsala. Ar^;uilla, 
Guppy collection, bearing the or^^inal label C. Opticus and on the 
reverse C. concavus, U. S. Nat. Mus. No. 115377. 

(Migocene, Ai^illa formation, Crocus Bay, tx>adside descent to 
Crocus Bay from Valley, Anguilla, T. W. Vaughan collector, 1914, 1 
specimen, U. S. Geol. Sur. station 6893. Crocus Bay Bluff, southwest 
^e, 125 feet above sea-level, Ai^;uilla, T. W. Vaughan collector, 1914, 
2 specimens, U. S. Geol. Sur. station 6967. Ai^^Ia, several speci- 
mens, British Museum, reported on by Lambert. Arroyo Blanco, 
Cevicos limestone, near Ceviois, Dominican Republic, Cooke and 
Roes collectors, 1 four-rayed specimen, U. S. Nat. Mus. No. 328233, 
and 4 fragments, U. S. Geol. Sur. station 8598. Jique de la Argolla, 
Rio Seco de San Antonio, Guantanamo, Cuba, C. T. Ramsden collec- 
tion, 1 young specimen. Limestone escarpment northwest of Utuado, 
Porto Rico, Arecibo formation, H. E. Anthony collector, 2 specimens, 
station 554, Expedition of New York Academy of Sciences, the Porto 
Rican Government and American Museum of Natural History 
codperating. 

Gregory repeats having this species from Ant^:ua. Dr. A. P. 
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Brown says that C. concatms is the commonest echinotd in the Andgua 
white limestone (Antig:ua formation) and was found in great numbers 
at Hodges Bay, Antigua (4 specimens in Philadelphia Acad. Nat. Sd., 
No. 1658) ; along the ^ore at Willoughby Bay, Antigua (9 specimens, 
Philadelphia Acad. Nat. Sci., No. 1659) ; and at High Point, Antigua. 
Oligocene, Havana, Cuba, from de la Torre collection, 1 specimen, 
Mus. Comp. Zodl. No. 3233. Cotteau, in his Spanish report, gives the 
horizon as "Miocene" and the localities, Province of Santa Clara, also 
ingenios San Marco and San Lino and Cienfuegos, Cuba, collection of 
Comisi6n del Mapa GeoI6gico de Espana, Madrid. 

QjptaMttt ctodMns, n«v ipedM. 
(Plate 3. Figures 1,2.) 

The following is a description of this species: 

This spedes, while near to others, has features which distinguish it from 
TOsaceus and concavus. The test is massive, quite uniformly arched, but 
with rather a gradual slope from the apical disk to the anterior border of 
the test, and poBteHorly a less marked slope to the rather abrupdy truncated 
posterior border. The ouUine of the test is rounded anteriorly; posteriorly 
it is abrupUy rounded and truncated, even slighdy reentrant on the median 
line. The ambulacra! petals are very broad and long, nearly closed at the 
tips and pinched up so that the interporiferous area at the end of the petal 
terminates in a tail-like tip, especially in ambulacra I, V and II, IV. The 
anterior petal Illislongerthan the anterior pair Hand IV and is of the same 
length as the posterior pair I and V. The anterior petal III at its broadest 
part has the same width as petals II and IV, but is distinctly narrower than 
petals I and V. The interporiferous areas of the petals are wide and only 
very slighdy raised above the general oudine of the test. The apical disk 
is nearly central and the 5 genital pores are clearly shown in the holo- 
type. As the ventral side of the test is hidden in both specimens, no 
observations can be made on the peristome, periproct, or other ventral char- 
acters. Both specimens are so worn that the tubercles are largely ertxled 
away, but dorsally where visible they are numerous and closely associated. 
Ventrally the tubercles are somewhat larger and very densely crowded, 
so that there is almost no intertubercular tissue. 

The holotype measures about 45 mm. in height, 141 mm. in lo^h 
and 121 mm. in width. A smaller sp>ecimen, the paratype, measures 
25 nun. in height, 80 mm. in length, and 70 mm. in width. Clypeaster 
caudatus is very near to C. concatms; the small specimen differs only 
in the more markedly arched test and in the fact that the tips of the 
petals are pinched together and pulled out distalty. 

Miocene, Gurabo formation, or the Mao Adentro limestone, Rio 
Gurabo, near Los Quemados, not in place, probably from Zone C, 
Dominican Republic, Dr. C. J. Maury collector, 1907, holotype, 
U. S. Nat. Mus. No. 328235. Paratype with same locality and data, 
U. S. Nat. Mus. No. 328236. 
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Clrpeastet iaSa (Twltchell). 
(Plate 4, Figure I.) 



The following is an extract from the original description of this species : 
Test lai^, pentagonal in outline, longer than broad, widest across the 
line of ambulacral petals II and IV; pointed anteriorly, posterior end 
truncated; upper surface irr^:ularly convex, high, highest back of the 
center, thence sloping in a straight line to the blunt tumid anterior edge, 
and quite steeply and in a straight line to the thinner wedge-shaped pos- 
terior edge; the under surface deeply concave. Ambulacra! petals large, 
broad, very tumid, almost reaching to the margin, nearly closing distally; 
the posterior pair slightly longer than the odd anterior petal, which is 
slightly longer than the anterior pair. Apical system central, sloping 
downward anteriorly; 5 genital pores a slight distance from the slightly 
depressed madreporite. Peristome large, a little excentric posteriorly, 
subpentagonal, deeply sunken; ambulacral furrows simple, straight, 
reaching the margin. Periproct rather lai^, subareolar, inframaiginal. 

The specunen in hand, from the IDominican Republic, measures 
60 mm. in he^ht, 125 mm. in lei^:th, and 108 mm. in width across the 
line of ambulacra II and IV. The he^ht is not far from half the 
length of the test, the same feature beii^ indicated by Twitchell's 
measurements of his type material. Clypeaster daiU is a well-marked 
species on account of its h^hly swollen petaloid areas, but it is to be 
remarked that some specimens of C rosaceus are noticeably swollen. 
This seems to be just cme of those cases in which, among nearly related 
^jecies, the individual variant of one species takes on the character 
typical of an allied spedes. This species was described by Twitchelt 
from the Pliocene, near Fort l^ompscm, Caloosahatdiee River, 
Florida. The type material, collected by E>r. William H. Dall, is in the 
U. S. National Museum, No. 164670. 

Miocene or Hiocene, Gato, on the southern side of the island, 
Dominican Repmblic, given to Dr. Carlotta J. Maury by the late 
Seiior Rodolfo Cambiarso, of Santo Domingo; Miss Maury very 
kindly gave it to the National Museum, U. S. Nat. Mus. No. 328234. 

ClypMtter cnbenslB Cotteau. 

ClyptasUr cubauU Cotteau, 1875. Kongl. Sven. Vet. Ak«d. Handl.. vol. 13, No. 6, p. S.; 
1881, Ann. Soc. G4ol. de Belgiqne, vol 9, p. 16; 1897, Bol. Com. Mapa Ge«l. 
Espefia, voL 32, p. 33, plate 6, figi. 1 to 5. 

This species, of which no material has been available, seems to be 
valid, as it is remarkably wide in proportion to its length and has very 
large petals. 

Miocene (?), Matanza8,.Cuba, collections of Cotteau in Paris and of 
Gnnisi6n del Mapa Ge61ogico de Espafia, in Madrid. 
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Qnmater pans DaamooUiia. 

Eriaoi porifietidos Antonio Pam, 17S7. DMcripc[6a de dlferentei piem de HIat. Nat. del 

mno maijtlmo. Havana ICubaj. t>, 181, plat« 65, Gg. 2. 
Cly Ptaittr poTTtt DeamoaUaa. 1S35-37, Etud.sur lea £chin., pp. 218 to 219. Micheiln, 1861, 

Monoi. dea Clrp- fossilea, M£m. de la Soc. Gtel. de Piance, vol. T. p. 112, pbte 

14. figi. 2a to e. Cotteau. 1897, Bol. Com. Mapa Geol. Eepana. voL 21. p. 31. 

plate 11. figs. 1 toS. 

This species, of which I have not seen material, ts well mariced by 
the excentric position posteriorly of the apical system and the exces- 
sively lai^ petals. Cotteau says that neither the mouth nor peri- 
proct was preserved in the specimen from which Michelin described 
the species. The mouth (in a posterior position) and (>eriproct are 
indicated in Cotteau's cross-section, plate 11, figure 2, but in view of 
his statement, this figure must be considered schematic. 

According to Michelin, this species is found in the Tertiary and 
littoral formations of the islands of Cuba and Guadeloupe, Michelin 
collection. 

Qjpeuto' hncw^tu Cottrati. 

(Plate 4, Figure 2.) 

Clyfttr ImumteOM Cotteau. 1897, Bol. Com. Mapa Geol. Espafla, vol. 32, p. 39, plate g. 
fist. I to 3. Lambert. 1915. Mtm. Soc. d'Agric. de I'Aube (Ttoyca), toL 79, p. 14. 
JackaOD, 1917. Proc. U. S. Nat. Mu6.. vol. 53, p. 490, plate 62. figs. I. 2; 1919. BuD.' 
103. U. S. Nat. Mui.. p. 104. plate 46. figa. 1 to 2. 

The followii^ is an extract (Torn the original description of this spedes : 
Test oval, upper face moderately elevated, lower face concave; the 5 
ambulacral furrows are well marked from the peristome to the border. 
Ambulacral areas are petaloid, slightly elevated, lanceolate, almost dosed 
at the tips. Poriferous areas are narrow, depressed, terminating in a dosed 
point, each of the plates bearing 5 or 6 tubercles. Peristome subpentagonal. 
Periproct drcular, distinctly near the border of the test. Vertex central. 
Apical disk not visible, as the test is worn away at that point. 

The specimen in the American Museum measures about 25 mm. in 
he^ht; the lei^fth is doubtful, as it is broken away posteriorly, but it 
would, as estimated, measure about 120 mm. in let^th and 98 mm. in 
width. Cotteau gives as the measurements of his type specimen, 
height, 21.5 mm.; length, 86 mm.; width, 65 mm. (?). The width in 
his measurements is queried, as the specimen is incomplete on one side. 
The New York Museum specimen is therefore distinctly larger than 
the type, but seems to be clearly referable to this species. Clypeaster 
lanceoUUus is near to C. antdllarum, but it has a relatively smaller 
petaloid area, more elevated petals, and is more deeply concave ven- 
trally than is antillarum. 

This species is credited to Azpeita by Cotteau, but it is a purely 
manuscript name with Azpeita and should be credited to Cotteau, who 
first published it. 

Oligocsne, Havana, Cuba, not far from the university buildii^; 1 
specimen, collected by Bamum Brown, American Museum Natural 
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History, No. 18577. Cotteau gives his type as from the "Miocene," 
Matanzas, Cuba, very rare ; collection of Comisi6n del Mapa GeoI6gico 
de EspaAa. Lambert reports specimens from the "Miocene" of Ant^ua, 
collected by J. W. Gregory, 1899, collection of British Museum. It 
is of interest that this species, as described by Jackson, occurs in the 
OligDcene, Emperador limestone, of Las Cascadas, Panama, U. S. 
Nat. Mus. No. 324452 ; also at a neaiby locality opposite Las Cascadas, 
Gaillaid Cut, U. S. Nat. Mus. No. 324451. 

Clyp«utor "■'«'"""■ Cottun. 
(Plate 5, Figures 1, 2.) 
ClyfemiUr mnUnarum Cottean, 1875. Kongl. Sren. Vet. Afcad. HandL. vol. 13, No. 6. p. IS. 
phtte 2, figs. 1 to 3. Gnppy. 1882. Scientific Amoc. Trinidad, Proc., part 11, p. 195. 
Cotteau, 1897. Bol. Com. Maps, Geo). Efpftfla. voL 22. p. 35, plate 7. fift. 1 to 3. 
Lambert, 1915. Utm. Soc d'Apfc. de I'Aube <Troyei), voL 79, p. 15. 
BtkiH«nlhMS amtillarum Grcfoty, 1895. Quart. Jour. Geol. Soc. London, vol. 51, p. 29S. Non 

Cotteau, lee p. 56. 
DiflothMKlkMt amuaarum Brown. 1914. Proc. Acad. Nat. Sd., PbikMlelidUa. vol. 65, p. Ml. 

The f ollowii^ is an extract from the original description of this species : 
Spedes of large size, subpentagonal, a little angular anteriorly, truncated 
squarely posteriorly; upper iace moderately swollen, thick and subsinuous 
on the border; lower face nearly flat in the inframarginal region, strongly 
concave in the middle, marked with S ambulacral grooves, which are pro- 
nounced at some distance from the border and descend in to the peristome. 
Apical disk subcentral, a little posterior to the center. Ambulacra swollen, 
strongly petaloid, scarcely open at their extremities, unequal, the anterior 
ambulacnim longer and narrower than the others; poriferous areas very 
wide, with pores rounded, united by a groove; interporiferous areas rela- 
tively little developed. Peristome subpentagonal, deeply sunken. Periproct 
small, near the border, subelliptical in the transverse diameter. 

One splendid specimen in the National Museum measures 33.5 mm. 
in height, 123 mm. in length, and 112 mm. in greatest width across 
ambulacra II and IV. This species is Undoubtedly near to rosaceus, 
but the form of the interporiferous areas is entirely different. Besides 
the type in the Cteve collection, 2 fine specimens from Cuba in the 
American Museum are ascribed to this species. 

Oligocene, Ai^iuilla fonnation, island of Anguilla, Guppy collection 
ex Cleve, holotype, U. S. Nat. Mus. No. 115390. Disinte^ted lime- 
stcme near ^asylum in quany near Guajay, 15 miles southwest of 
Havana, Cuba, 2 specimens, American Museum of Natural History, 
No. 18578. Consolaci6n del Sur, Province of Pinar del Rio, Culxi, 
collected by the alcalde, 1901, U. S. Geol. Sur. station 3474. Gregory 
reports this species from Ant^:ua in 1895, it, with C. concams, he says, 
being the most typical species of the West Indian Oligocene. Dr. A. P. 
Brown collected a specimen which he identified as antiUarum in the 
Antigua formation at Willoi^hby Bay, Antigua; it is rather indis- 
tinctly fffeserved and is in the Philadelphia Academy Natural Sciences, 
No. 1660. Lambert tentatively refers to this spedes a rather imper- 
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feet specimen from the "Miocene" of Antigua, collected by J. W. 
Gregory in 1899, collection of British Museum. Cotteau ascribes the 
species to the "Miocene" and gives the locality as San Martin, Province 
of Matanzas, Cuba. 

C3jpM«t0r pUaipatilna CotlMn. 
(Plate 6, Figuret 1, 2.) 
Clyptasltr plcnifti^ut Cott«au, 1897, Bol. Com. Mkm Geol. BapaDa, vol. II, p. 38, plate S, 

The following is an extract from the or^:inaI description of this species : 
Test medium-aized, ellipticaHy subpentagonal, truncate posteriorly, 
elongate anteriorly. Upper side moderately elevated, lower side moder- 
ately concave, .^nbulacral areas petaloid, open at the distal ends. Porif' 
erous areas with round pores united by shallow furrows. At the distal 
ends of each poriferous area the interned pores are almost united with the 
external, coming together in an irregtdar manner. On each of the ridges 
which separate the ambulacral furrows is a band of tubercles, 4 or 5 in 
number, on the outer broad part of each area. Tubercles small, abundant, 
somewhat larger on the lower side, showing between them fine granulation. 
Madreporic plate decagonal in form, porous, bulky, including almost the 
whole of the apical disk. The 5 genital pores, rather large, appear on the 
border of the madreporite. The ocular plates, somewhat triangular, show 
a little pore on their outer border. Peristome invisible in the specimen 
described. Periproct small, a little separated from the maigin. 

There is quite a series of specimens of this species from Ant^ua. The 
best'preserved one, which is %ured< measures 8B mm. in lei^th, 78 mm. 
in width, and about 30 mm. in he^ht. This specimen is proportion- 
ately much wider than typical. The apical disk is a little anterior 
to die center of the test, as it is also in Cotteau's figure, although 
he does not mention it in his text. This specimen has 6 tubercles 
on the ridges between the ambulacral furrows instead of 4 or 5 as 
described in the type, but other specimens ^ow fewer than 6. 

Oiigocene, Antigua formation, from bluff on north side of Willoughby 
Bay, Ant^a, T. W. Vaughan collector, 1 figured specimen, U. S. 
Nat. Mus. No. 328237. Also, with same data, 8 specimens, U. S. Geol. 
Sur. station 6881, U. S. Nat. Mus. No. 328238. Cotteau records this 
species from the "Miocene" of ii^enio San Lino, Province of Santa 
Clara, very rare, collecrion of Comisi6n del Mapa Ge61ogico de Espana. 
Cln>eait«r ayptopetalua, new apedn. 
(Plate 6, Figures 3 to S.) 

The followii^ is a description of this species: 

Test rather small, elongate, subpentagonal, thick on the mai^ns, flattened 
above, moderately concave below. Much longer than wide. The speci- 
mens, excepting one, are not at all compressed or worn, being tn excellent 
condition of preservation, so that the shape and characters can not be 
ascribed to wear. The ambulacral petals are almost perfectly Hush with 
the surface and are extraordinarily inconspicuous. This is due to the 
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flushnees and the shallowness of the pore-pair furrows. Petals open at 
the tips. Apical disk in the center of the test. The peristome doubtless 
is central in position, but is not visible. Tubercles are well preserved, 
rather scattered dorsally, closely associated ventrally. Periproct small, 
situated on the ventral side, 3 mm. from the posterior border of the test. 
The holotype measures 21 mm. in height, 68 mm. in length, and 58 mm. 
in width in the idane of ambulacra II and IV, which is the widest part 
of the test. The petals of ambulacra 11, III, and IV give closely the same 
measurements, namely, 21 mm. long by 12 mm. wide at the widest part; 
petal I is in jrart hidden, but petal V, the left posterior, measures 27 mm. 
in length by 13 mm. in width. 

This species is readily distii^;uished by its flattened, biscuit-tike 
form and the almost invisible character of the petals. 

01^;ocene, Antigua formation, Rifle Butts, Antigua, T. W. Vaughan 
collector, February 1914, 3 specimens, all very well preserved, U. S. 
Geol. Sur. station 6854; the hoiotype, U. S. Nat. Mus. No. 328239, 
and 2 paratypes, U. S. Nat. Mus. No. 328240. Base and western slope 
of Friar's HUl, Antigua, T. W. Vaughan collector, February 1914, 1 
specimen, much worn, U. S. Geol. Sur. station 6856. The strat^raphic 
position of the horizon at which these specimens were collected is near 
the bottom of the Ant^ua formation. 

Clypoulor cotMatii E(oicti«. 
(Plate 6, Figures 6 to 8.) 
ClyttaHfr colUaui Bgoicue In Cotteau. 1897. Bol. Com. Mapa GeoL Espafla. vol. 21. p. 40, 
plate 10, figa. 1 to 4. Lambert. 1915. M«m. Sac. d'Acric. de I'Aiibe (Troyei). vol. 
79, p. 24. 

The following is an extract from the original description of this species : 
Test of moderate size, oval, a little narrowed anteriorly, upper surface 
slightly convex. Margin thick and rounded. Lower surface concave, 
with ambutacral furrows which expand and deepen as they approach the 
mouth. Peristome pentagonal. Periproct circular, slightly separated from 
the maii^n. Apex nearly central, very little excentric anteriorly. Apical 
disk small, with madreporite constituting a relatively large star. Ambulacral 
areas superficial, petals truncate and very open at the distal tips. Poriferous 
areas a litde depressed and very characteristic, the inner series of pores 
curving and converging near the apex of each ambulacrum, below which 
they make a nearly straight line to the distal tips, but conver^ng. The 
outer series of pores curve throughout their whole length, forming in the 
extreme tip a curve of less radius, converging to meet the inner series; as 
a sort of termination, 4 pores, smaller and elongated, form an irr^ular 
quadrilateral. Each poriferous plate has 6 tubercles. 

The specimen f^ured measures 20 mm. in height, 65 mm. in length, 
and 52 mm. in width in the line of ambulacra II and IV. The ambula- 
cral petals I, V, and III measure 22 mm. in length and ambulacral 
petals II and IV measure somewhat less, 18 mm. in length. Petals I 
and V measure 14 mm. in width, but petals II, III, and IV are some- 
what narrower, measurii^ only 12 mm. in width. The periproct is 3 
mm. from the posterior border of the test. 
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This Species is markedly peculiar in its very widely open petals, the 
neaiiy straight tine of the inner tows of pores, and the 4 pores situated 
below the tips of the petals. In the phot<^:raphic figure these peculiar 
pores are seen well below the posterior pair of petals I and V. 

Ol^ocene, from place of Marco Sanchez, at the base of Monte Toro, 
northwest of Guantanamo, Cuba, C. T. Ramsden's collection. Jamaica, 
1 ^)ecimen, purchased of Ward, Mus. Comp. Zo6l. No. 3255. Cotteau 
gives as rare in the "Miocene" of Matanzas, Cuba, collection Comiddn 
del Mapa Geol6gico de Espana. Lambert reports a ^i^le badly 
distorted spedmen from Anti^^ia, collected by J. W. Gregory in 1899, 
collection of British Museum. 

On^uUt ImOimI L«mb«t 



The following is a descripticm of this spedes: 

Species of medium size, longer than wide, depressed, oval, narrowed 
anteriorly, subtruncate posteriorly. Upper face moderately convex, ventrally 
widely and deeply concave. Petals wide open, with a tendency to narrow 
toward the extremities. The type measures 52 mm, in length, 44 mm. in 
width, and IS mm. in height. 

Lambert compares this species with C. coUeaui, from which he 
distinguishes it by its form more elongate, its petals longer and less 
open, and pOTes more widdy spaced. It differs also in that coUeaui 
is high and rounded on the margin, whereas batheri is low on the 
margin. It differs from C. parvus in that the petals are proportionately 
very much longer in that species. 

Lambert refers this species to the 'Miocene" [Oligocene] of Antigua, 
collected by J. W. Gregory in 1899, collection of British Museum. 

Cljvauter pams Hldwlio. 

Clypttaltr famu Michelin, 1861, Mon. Clyp. Fon.. p. IIT. pbte 19, flga. 2a to/. Cottcan, 
1S9T, Bol. Com. Mapa GeoL Evaoa. vol. 13, p. 41, plate 15, fis*. 1 to 3. Lambert, 
I91S, Mim. Soc. d'Agric de I'Anbe (Troycs). voL 79, p. 33. 

Cotteau in his synonymy refers this species to Duchassaing 1847, 
Agassiz 1847, and Desor 1858; but in these several references the name 
is a nomen nudum, as there is no adequate description. Michelin is 
clearly the first describer of the species. I have not seen any specimens 
of this species and it may only represent the young of C. coUeaui or C. 
planipetalus, but the very truncate petals and poriferous areas indicate 
that it is distinct. In the Revision of Echini, Mr. Agassiz considers 
parvus a synonym of rosaceus, presumably thinking it the young of 
that species, but comparison with young rosaceus (12 to 30 mm.) diows 
that this is not the case, the petals being perfectly distinctive. 

Cotteau says that it occurs in the white littoral tuff of Guadeloupe, 
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where it is not rare; also in the vicinity of Havana, Cuba, where it is 
rare, collection of Coniisi6n del Mapa Geol6gico de Espana. Lambert 
reports a single badly preserved specimen from Antigua, which from 
its association with ClyPeaster lanceolatus and Echinolampas lycopersicus 
he attributes to the "Miocene" [Oligocene], a>llected by J. W. Gregory 
in 1899, collection British Museum. 

Cljp«astw daduBBslngi Hlchdin. 

r. 2, vol, 7. p. 107. plate 

Test convex, sloping upwards from its thick margin, differs from C. 
Tosaceus and dUpticus by its flat base and petals not swollen. 

Michelin gives as "fonnations madr^poriques," Guadeloupe, Antilles. 

Cljpeutei unblgaiiiA (Lamaick). 

SeulMa ombigena Lamarck, IS16. Anim. saiu Vert., vol. 3, p. 12. 

dyptasttr tmbigmta Bl«lnvill«. IS34, Manuel d'Actinolgie, p. 216. Mlcbelln, 1861, Mem. 
Soc Gfol. de France, ser. 1, voL 7, p. 113, plate 15, aKa.lato/. 

The following is a description of this species: 

Test low, rounded, flattened on base. Differs from rosaceus by its flat- 
tened base and large tubercles around the peristome. 

Michelin says: "formations modemes et madr^poriques," Guade- 
loupe. He says it also occurs in the "Eoceiae" of Jacksonboro, Georgia. 

CljpMMUt ^ocantoldM, new apedea. 
(Plate 7, Figurea 1, 2.) 

The following is a description of this species: 

This species is represented by 2 individuals, a larger and a smaller, the 
latter resting on the dorsal face of the larger, as shown in the figures. The 
test is ovally rotmded, a little longer than wide, thin, biscuit-like in shape, 
beii^ very much flattened dorsally. The margin is relatively thin and the 
ventral side as far as shown on the larger specimen is very flat. The apical 
disk is central in position, but no details of structure are preserved, Ambu- 
lacrai petals are nearly flush with the surface, round^ and moderately 
open at the distal ends. Poriferous areas sunken, the inner and outer rows 
of pores curved in outline. Furrows connecting the pores are moderately 
deq>, with 3 or 4 tubercles on the intermediate ridges. Tubcrdes are 
small dorsally, larger and more densely associated on the ventral «de. 
Periproct round, very near the posterior border of the test, as shown well 
on the larger spedmen. 

The larger specimen (on which the smaller rests, as seen in Plate 7, 
figs. 1, 2) measures 75 mm. in length, 65 mm. in width, and about 
14 mm. in height. The periproct is only 1.5 mm. from die posterior 
border of the test. This larger specimen shows something of the flat- 
ness of the lower ade and tubercles on the same, but does not show the 
peristome or ambulacral furrows which are hidden by the matrix. The 
smaller specimen measures 54 mm. in lei^th, 48 mm. in width, and 
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about 7 nun. in height. The ambulacral petals are vimbte on this 
smaller spedmen only. Petals I, V, and III measure 14 mm. in lei^th 
by 8 mm. in width. Petals II and IV measure 12 mm. in length by 
8 mm. in width. 

Clypeaster placentoides is near to the Recent West Indian C. depressus 
in some particulars, but the petals are rounded at the tips, not bluntly 
pointed as in subdeftressus. Also, the petals are flat, not markedly 
arched. The test is much thicker at the edge than in a specimen of 
subdepressus of the same size. 

Oligocene, El Jique de la Argolla, about 2 miles from San Antonio 
Central, northeast of Guantanamo, Cuba, C. T. Ramsden's collection. 

Clyp«uter meriduieBiii Mlchelin. 

Cht—tf mmdammU Micbelin. 1S50, Revue «t Mat. ZofiL. voL 1. t>. 340; Mtm. Soc. 
GtdL de Pnmce. aer. 2. vol. 7. p. 136. plate 14, figi. la to /. A. AsbmIs, 1883. MCm. 
Mm. Comp. Zoai.. voL 10. No. 1. p. 89. 

Test elevated dorsally, but very flat on base. 

Michelin gives only Tertiary in the environs of Merida, Yucatan. 
A. Agasaz, however, records the species as *Miocene," Guadeloupe. 

CIrpMilaT oxjbavhtm,! n«w tpodea. 
(Plate 7, Figure* 3, 4; Plate 8, Figures 1 to 3.] 

The followii^ is a description of this species: 

Test low, pentagonal in outline, elongate anteriorly, truncate poste- 
riorly; thick and rounded on the margin, depressed in a dish-like fashion 
dorsally, and in the center of the dish the proximal portion of the petals 
with the apical disk rise in a slight eminence, moderately concave ventrally. 
Ambulacral petals slightly raised above the general surface of the test; 
petals gently rounded, but open at the distal tips. Poriferous areas are 
sunken ; the pores are connected by well-marked furrows, the ridges between 
which bear 8 or 9 small tuberdes. The outline of both the inner and outer 
poriferous areas present a gentle curve from the base to the distal end. 
Petals I, V, and III are closdy of the same length and width; II and IV 
are shorter, but of about the same width as the others. The apical disk 
is central in position, genital pores are lai^ and sunken. Periproct well 
removed from the posterior border of the test. Ambulacral grooves are 
strongly marked, deepening toward the centrally placed mouth. Tuberdes 
are small, dosely assodated, and somewhat laiger and more crowded on 
the ventral side. 

The holotype measures 116 mm. in length, 102 mm. in width across 
ambulacra II and IV, and about 17 mm. in he^ht. Another and more 
elongate specimen from Porto Rico measures 130 mm. in lei^th, 
91 mm. in width, and 24 mm. in height. In this specimen the periproct 
is 4 mm. from the posterior border of the test. 

Clypeaster oxybaphon is very different from any other Recent or 
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fossil West Indian Clypeaster, appFoachii^ nearest to C. platygaster, 
the next-described species, but it differs from that in that platygaster 
is perfectly flat ventrally, whereas oxybapkon is concave. C. oxybaphon 
resembles C. reticulatus (Linnaeus) of the Indo-Padfic region in test 
form, but has very different petals. 

OUgocene, Antigua formation, from bluff north side of W^loughby 
Bay, Antigua, T. W. Vaughan collector, 1914; U. S. Geol. Sur. 
station 6881, 4 specimens; the holotype, U. S. Nat. Mus. No. 328241; 
the paratype figured in plate 8, U. S. Nat. Mus. No. 328242 ; and two 
additional paratypes, U. S. Nat. Mus. No. 328243. Rifle Butts, Anti- 
gua, T. W. Vaughan collector, 1 specimen, U. S. Geol. Sur. station 6851. 

Oligocene, cliff face, east shore Guanica Harbor, Porto Rico, 300 feet 
south of small cave (of station 341), beds of shaly limestone somewhat 
stratified; 8 good specimens, including those figured on plate 7, 
%ures 3 and 4, which are in the American Museum Nat. Hist. Nos. 
18567 and 18568; also some 50 fragmentary specimens, numerous 
stations under this locality, stations 368, 369, 371 to 375, 377, 380. 
East shore of Guanica Harbor, Porto Rico, from small cave in Tertiary 
limestone, dip 3° 10' south, 4 specimens, stations 341, 345, 346. White 
gray ledge, capping top of hill, 1 km. distant and south 37" east of 
Guanica central milt, Porto Rico, 1 good specimen and 8 frj^:roent8, 
stations 355, 356. Juana Diaz ^lales, ford on Jac^uas River, 1 km. 
northwest of Juana Diaz, Porto Rico, 4 fragments, station 185. All 
above Porto Rican material collected by C. A. Reeds on Expedition of 
the New York Acadany of Sciences, the Porto Rican Government and 
Ammcan Museum of Natural History codperating. 

C]jp«Mt«r pla^ftster,' new tp»dn. 
(PUte 9, FiKures 1, 2.) 

The following is a description of this spedes: 

Test elongate, pentagonal, drawn out anteriorly; truncate posteriorly, 
with thick, rounded mai^n. Dorsally the test is depressed in a saucer- 
like fashion, in the middle of which the center of the test rises to a moderate 
elevation above the outline of the thickened mai^n. Ventrally the test 
is perfectly flat, a marked distinction from the preceding species, C. oxy- 
baphon. The apical disk, which is very small, does not show structuial 
detail, it is situated almost in the <%nter of the test, but about 3 mm. 
nearer to the anterior border than it is to the posterior. Ambulacral pgtals 
are very broad, moderately elevated above the general surface, nearly 
closed at the tips. The petals are all of very nearly the same width, but 
III is the longest. The posterior pair I and V are shorter and the anterior 
pair II and IV are still shorter. The poriferous areas of the petals are very 
wide, sunken, and strongly marked; the furrows connecting the pores are 
deeply incised, and the ridges between bear about 10 small tubercles at 
the widest part. The interporiferous areas are remarkably attenuated. 
The ambulacral furrows on the ventral side are strongly marked, deepening 

' rX«rit flat; Toanip belly. 
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to the peristomal border. The peristome is round, excentnc, being 8 nun. - 
nearer to the anterior than to the posterior border o( the test. Periproct 
on the ventral side is situated 5 mm. from the posterior border of the test. 
The tubercles are small, widely spaced on the dorsal side, somewhat larger 
and more crowded on the ventral side. 

This species is known only from the hototype, which is a beautifully 
preserved specimen. It measures 22 mm. in height, 108 mm. in length, 
and 84 mm. in width across ambulacra II and IV, which is the widest 
part of the test. The ambulacral petal III measures 40 mm. in length; 
petals I and V measure 37 mm. and petals II and IV measure 30 mm, 
in lei^;th; they all measure 18 mm. in width at the widest part. 

Clypeasler platygaster is well characterized as a species by the eioxp- 
tionally flat ventral surface, the nearly closed petals with very broad 
poriferous areas, and the remarkable attenuated interporiferous areas. 
Another marked distinction of the spedes is the deeply depressed 
dorsal area surrounding the only sightly elevated central part of the 
abactinal surface. 

This species bears considerable resemblance to C. oxybaphon, but 
differs in the relative size and shape of the petals, and differs markedly 
in that platygaster is perfectly flat ventrally, while oxybaphon is con- 
cave. Clypeaster platygaster also resembles Laganum elongatum, but 
in C. platygaster the petals are not sharply pointed distally, the porif- 
erous areas are very much wider, and the test is flat ventrally. In 
Laganum elongfUum, on the other hand, the petals are sharply pointed 
distally, the poriferous areas of the petals are narrow, and the test is 
concave around the peristome. 

Oligocene, Havana, Cuba, not far from the university buildings; 
the hoiotype and only known specimen, collected by Bamum Brown, 
American Museum of Natural History, No. 18569. 

' PAmUr LAOAHIDf Dewr, 1857. 
Genus LAGANUM Gray, 1835. 

Type species. — Echinodiscus laganum Leske, 1778, Add. ad Klein, 
p. 140. 

The genus Laganum among Recent species is an Indo-Pacific type 
in its distribution, but fossil species have been referred to the genus 
froip Europe and North America as well as the Far East. It is inter- 
esting that a West Indian fossil species has been described. The 
resemblance of Laganum to Clypeaster is very marked, but the test in 
Laganum is very flat, never higjUy arched. The petals are pointed at 
the tips and the auricles are fused into one piece, whereas in Clypeaster 
the test is more or less high and usually arched, the petals are rounded 
at the tips, and the auricles which give attachment to lantern muscles 
are separated, not fused. Laganum also closely resembles PeroneUa, 
but Laganum has 5 genital pores, or in one Recent species 6 genital 
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pOTes, whereas PeroneUa has only 4 genital pores, the pore beii^ 
absent in area 5. 

Laganum elongatum Bgozcue. 



I have not seen a specimen of Laganum elongatum. It is a relatively 
large species; Cotteau says 16 mm. in height, 74 mm. in let^th, and 
55 mm. in width. It is flat, but high and rounded on the borders. 
Ventrally it is flat near the border, but deeply hollowed around the 
peristome. The ambulacral petals are narrow, acuminately pointed, 
with narrow poriferous areas. The apical disk is not known in the 
species, but it is assumed that it had 5 genital pores. If 4 only existed, 
then it would be referred to PeroneUa instead 'of Laganum. 

Cotteau refers the sii^le specimen described to the "Miocene," from 
the environs of Matanzas, Cuba, collection of Comisi6n del Mapa 
Geol6gico de Espana, Madrid. 

Gomu PBRONELLA Gnj, iSss. 

Type species. — Laganum peronii Agas^, 1841, Monographies 
d'£chinodermes, Scutetles, p. 123. 

The genus PeroneUa as well as Laganum among Recent species is an 
Indo-Pacific type in its distribution. It is therefore very interesting 
to find the genus represented fossil in the West Indies. It may be 
pointed out that of the 6 species referred to Laganum in Clark and 
Twitchell's memoir (1915, Mon. U. S. Geol. Sur., vol. 54), each is 
described as having 4 genital pores and m^ht therefore be properiy 
referred to PeroneUa radier than Laganum. 

PeroneUa mlntbilia, new apedea. 
(Plate 9, Figure 3.) 

The following is a description of this spedes : 

Test small, thin, elongate, subpentagonal in outline, dorsally slightly 
elevated, with rounded low margin, flat ventrally. Ambulacral petals 
are narrow, pointed, but open slightly at the tips. Petals I, V, and III 
are of the same length, 6 mm. ; petals II and IV are a little shorter, 5 mm. 
in length. Poriferous areas are narrow and curved; interporiferous areas 
lanceolate, atx>ut half as wide again as a poriferous area. Apical disk 
anterior, 8 mm. from the anterior border and 9.5 mm. from the posterior 
border of the test. Peristome and periproct are invisible, as they are 
covered up by matrix on the ventral side. The most remarkaUe feature 
of this species is the tubercles; dorsally there are 6 laige, perforate primary 
tubercles, sunken in deep pits, the upper part of the tulMrctea being flush 
with the surface of the test; 2 of these lai^e sunken tubercules are situated 
in interambulacrum 1 and there are also 2 in interambulacrum 4, In the 
anterior interambulacra 2 and 3 there is in each area one of these large 
tubercles, a most distinctive and, as far as I know, unique character in 
the Clypeastroida.> Secondary tubercles of medium size are scattered over 
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the teat dorsally; ventraUy they are similar, but more doady associated. 
There are 4 genital pores, the pore being absent in area 5, as is typical in 
the genus. Several madreporic pores exist. 

There are 2 qiecimeiiB of this new species. The larger measures 
3 mm. in height, 18 nmi. in lei^lJi, and 17 mm. in width. The fact that 
there are only 4 genital pores indicates that this species should be 
referred to the genus PeroneUa. 

This species is remarkable in the large primary tubercles which occur 
on the dorsal side. The only clypeastroid apparently to which it can 
be compared is the Recent Clypeaster lampas H. L. Clark (C. latissimus 
A. Agassiz, Bfafec Echini, plate 15c), in which species there are a number 
of laige tubercles on the ventral side; but they are not sunken in pits 
and are quite numerous instead of very limited in number. A better 
comparison structurally of the peculiar lai^ tubercles in PeroneUa 
mirabHis is to compare them with similar tubercles seen in the spatan- 
goids Lovenia and the Recent Maretia tuberculata A. Agasaz and Clark 
(1917, Mem. Mus. Comp. Zo5l., vol. 46, No. 2, plate 160, figs. 5 to 7). 
In this comparison with spatai^oids the similar character Is a pure case 
of parallelism. 

The second specimen, which is somewhat analler and less perfect 
than the holotype, is instructive in that it shows a similar distribution 
of the large primary tubercles, 2 in interambulacnmi 4 and 1 in inter- 
ambulacrum 3. They also doubtless existed similarly in interambulacra 
1 and 2, but these areas are worn away. This species was assodated in 
the same lot with Echinolampas ovumserpentis, as collected by J. A. 
Bullbrook. 

Eocene, San Fernando formation, Vitabella Road, Mount Moriah, 
San Fernando, Trinidad, J. A. Bullbrook collector; 2 spedmens, U. S. 
Geol. Sur. station 8878; the holotype, U. S. Nat. Mus. No. 328247; 
and a paratype, U. S. Nat. Mus. No. 328248. 

FuttOj SCDTELUDjB Agmwli, 1841. 
G«aui BCHinARACUIflUS Gny, 1835. 

Type species. — Scutella parma Lamarck, 1816, Anim. sans Vert., 
vol. 3, p. 11 

Bchlitanchniiu Bebutlam, new Bp«deB. 
(Plate 7, FigurM 5, 6; Text-figure 4.) 

The following is a description of this species: 

Test very thin, wider than long, flat on the lower side, arched on the 
upper side, with very thin margin. Apical disk central. Petals wide, 
rounded and open at the distal tips, being wider open in the large specimen 
than in ^e two small ones, whidi I take to be immature. Surface of the 
test dosely set with small tuberdes. The details of the apical disk can not 
be made out, but it is central in position. The periproct is on the posterior 
margin in a small reSntrant notch. The peristome is quite hidden by the 
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matrix in the two smaller specimens, but in the lai^ one it is preserved in 
part with traces of the Aristotle's lantern in what appears to be atx>ut the 
middle of the test. 

The material of this species consists of 2 small Gpedmens and a Urge 
one. The largest is four-rayed and imperfectly preserved, so that 
althoi^h it is of considerable interest as an abnormal departure from 
the typical pentamerous symmetry, I hesitate to make it a hototype. 
The holotype selected is the more perfect of the two smaller specimens. 
It measures 25 mm. in length, 28 mm. in width, and about 3.S mm. in 
thickness. The other small specimen is nearly of the same aze. The 
Iai:ge specimen, which is four* 
rayed, is seen from the ventral 
dde with considerable of the test 
looken away, so that it is a com- 
bination view of the acterior of 
the ventral side and the interior 
of the dorsal ^e. No ccHnplete 
measurements can be given, but 
from the periphery to the center 
it measures 47 mm., so that the 
whole diameter would be about 
twice that amount or in the vidn- 
ity of 94 tmn. Three ambulacra! 
petals of the dcn^ side are seen 
viewed fmn within and the 3 are 
placed at right angles to each other in the plane of their main axes; 
that is, they present an angle of about 90° to one another instead 
of an ai^le of about 72°, which b characteristic of the 5 ambulacra 
of Eckinarachmus and other Echini that are not bilaterally elongate. 
This angle of 90° in the specimen in hand indicates deariy that 
a fourth petal would complete the circuit of the test. I described 
(Phylogeny of the Echini, p. 49) a partially six-rayed Recent Echina- 
racknius parma, but this is the first four-rayed specimen of the genus 
known. Six-rayed Echini are exceedii^ly rare, axid I have only seen 
6 more or less a>mpletely six-rayed specimens in a careful examination 
of some 55,000 specimens of Recent and fos^ Echini. More or less 
completely foiu"-rayed specimens are, however, much commoner. It 
may be noted here that a four-rayed dypeaster concavus is figured 
in plate 2, f^ure 12, find recently I have seen in the Museum of 
Comparative Zoology a partially four-rayed ClyPeasier rosaceus from 
the Tortugas, Florida. 

Echinarachnius sebastiani finds its nearest allied form apparently in 
the Recent Echinarachnius parma (Lamarck). It differs from that 
^)ecies in that it is wider thsui loi^ and in the extreme thinness of the 
test, eqiedally cm its marginal border. 
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Oligocene; the smaller specimens are from the Collazo shales, Collazo 
River, 5 km. east of San Sebastian, Porto Rico, collected by Mr. 
Rabell; holotype and paratype, 2 specimens, station 116, Amer. Mus. 
Nat. Hist. No. 18570. The larger four-rayed specimen is from shaly 
limestone, Rabell's Ranch, 11 km. northeast of San Sebastian, Porto 
Rico, collected by C. A. Reeds, station 115, Amer. Mus. Nat. Hist. 
No. 18571. All are from the Expedition of the New York Academy of 
Sciences, the Porto Rican Government and the American Museum of 
Natural History coGperating. 

G«iiiu BHCOPB Afu^ 1841. 

Type species. — Echinodiscus emargittatus Leske, 1778, Add. ad 
Klein, p. 136. 

As the genera Encope and MellUa are represented tn the livix^ fauna 
on both the east and west coasts of tropical America, and the genus 
Encope is known from several spwdes occurring fossil in the Panama 
Canal Zone, it is perhaps singular that so little is known of these genera 
as occurring fossil in the West Indies. 

I described 3 species of Encope from the Miocene, Gatun formation, 
of the Panama Canal Zone as new, namely, E. annectans, plalytata, 
and megatrema (1917, Proc. U. S. Nat. Mus., vol. 53, pp. 489 to 501. 
plates 62 to 68). When that paper was published, by overs^ht an 
article by Franz Toula was overlooked (Die jung-terti&re Fauna von 
Gatun am Panama Kanal, Jahrb. Geol. I^chsant., Wien, vol. 61, 
pp. 487to530,plate830and31,l911). In his paper Toula described aa 
new Encope gatunensis. Tlie ^jedes I described as platytata is near to 
but probably distinct from gatunensis. The umilarities are in the 
flatness of the test and the narrowness and long posterior ^ctension of 
the ambulacral petals I and V. The differences are that the lunule in 
interambulacrum 5 is short and txmnded in plaiytala, whereas it is 
loi^ and slit-like in gatunensis. Both species are represented only by 
fr^^entary specimens, platytata being wanting in the posterior 
portion of the test and gatunertsis wanting in the anterior portion. 
Unless further material should prove the identity of these species, it 
seems they had best be considered close but distinct. 

Key to the Wist Indian Fossil Species of Encope. 

TMt large, kmsa than wide E. dm 

Test Bmall, wider than loiis- B. Ittmt 



'Enn^e dm de CorUUu. 

£111:0^ cia de Cortfisar, tStO. Bd. Com. Hai» CeoL Eapafia, vol. 7, p. 237. plate C, figa. 
lato3j; plateH.figH. la, 2a. Cotteau, 1881. Ann. Sac. G«ol. Belgique, vol.9,p. 17: 
1897, Bol. Com. MspaGeol. Em«&a, vol. 23, p. 44, plate IJ.figg. lota 3a: plate 14, 
figB. la. la. 

ThK fine large spedes, known only from a single specimen, is referred 
by Cotteau to the upper "Miocene" of Calabazar, in the environs of 
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Havana, Cuba. It is in the collection of the Comi^6n del Mapa Geol6- 
gico de Espaiia, Madrid. 

Eocops Utns, DOW Bpedet. 
(Plate 7, Figure 7; Te]tt-6gure 5.) 

The following is a description of this species: 

Test thin, very low, with very thin margin, wider than long. There 
is an oval, rounded lunule in interambulacrum 5, almost exactly halfway 
from the apical disk to the posterior border of the test. Deep notches or 
emarginations in ambulacra I and V, also II, and by inference in IV as 
weU, though it can not be actually observed in this last-mentioned area. 
The emargination in ambulacrum III is very shallow. The apical disk 
is a trifle nearer the anterior border . 

of the test than the posterior, being ^ "j """"^ 

20 mm, from the anterior and 24 mm. /</ n,^^^ 

from the posterior border. From local yy"^ i\ ^^ 

imperfections, details of the apical // 11 \ 

■di^ can not be made out. The ventral / ■-, \f ^J 

aide is completely hidden in the matrix, [ /-" -fi^^S? ^3^ "^^ 
so that the character of the peristome \ { ^""^5 x 1 

and periproct can not be given. The Vi JFm ^\ / 

ambulacral petals are relatively broad \ W^ A^« / 

and rounded. Petals I and V measure \ (t J ^ / 

13 mm. in length and are a little \. J V / 

longer than petals II and IV, which ^"v j j^^ 

measure 11 mm. in length and evi- ^ -^ -^ 

dently are longer than petal III, which, fic. s.—Ena>p* taita. new apede*. Hoio- 
however, can not be measured, as it *«*■ ^ •• 

is imperfect distally. 

The sii^le known specimen measures 43.5 mm. in length, 46 mm. in 
iridth, and about 4 mm. in height. This species is very small and also 
extremely thin and light for the genus, and it is not at all impossible 
that the specimen described is an immature individual ; it is, however, 
large enough so that it should have full species characters nearly or 
quite developed. 

As the genital pores are not made out, it is pos^ble that this species 
should be referred to MeUUa, which has 4 genital pores, rather than 
Encope, which has 5. The specimen, however, has the took of an 
Encope, so that it is referred to that genus. Encope lotus approaches 
E. annectans Jackscm, of the Panama Canal Zone, but differs in the 
proportionate size of the ambulacral petals, for I and V are the shorter 
of all the areas in annectans. It also differs in the size, position, and 
depth of the lunule of interambulacrum 5. 

Miocene (?) from the "Arecibo" (?) limestone, Government Road, 
Aguadilla to Rincon, km. post 10, Porto Rico, 1 specimen, the holo- 
type, station 122, American Mus. Nat. Hist. No. 18572, C. A. Reeds 
collector, under the auspices of the New York Academy of Sciences, 
the Porto Rican Government and the American Museum of Natural 
History cooperating. 
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Gflntia lOELLITA AfaMis, 1S41. 

Type species. — ScuteUaquinqiuforahantarck, 1816, Anim. sans Vert., 
vol. 3, p. 9 "Echinodiscus quinquiesperforatus Ledce, 1778, Add. ad 
Klein, p. 133. 

Hellita spedM. 
(Tert-figure 6.) 

The following is a description of this specimen : 

Test elliptical, a little longer than wide. Very small, low, thin, with 
rounded edges. The ambiilacral petals are rounded and rather short. A 
small oval lunule ia in interambulacnim 5, nearer to the posterior border 
of the test than it is to the apical disk. There are slight emai^nations in 
ambulacra I and V, which appear to be the beginnings of lunules formed 
by inclusion. The apical disk is central in position, but there are no genital 
pores visible, although the specimen is very well preserved. It would seem 
that the absence of the genital pores indicates the youth of the specimen. 

This specimen measures 7 mm. in let^^, 6 mm. in width, and 
about 1 mm. in height. 

Comparing this evidently young individual with 
material in the Museum of Comparative ZoOlc^y, 
it b almost identical in structure with very youi^ 
specimens of MdUta sexiesperforata (Leske) of about 
the samenze. 

It seems at first sight unreasonable to assume that 
the genus MdUta should be represented in the fossil 
state in the West Indbs only by a specimen of such 
rarity as a very youi^ individual. The only other 
reasonable view would be to assume that it is an 
adult, or at least relatively much older individual of a very small 
species. It would then be most primitive in structure, would not fit 
into the genus Mellila or any other genus at present known, and the 
absence of genital pores, wWch is only a youthful character in Echini, 
would not be acoiunted for other than by assuming rather extreme 
youth. 

Miocene, Mayo Village Quarry (locality 11), Trinidad, F. W. 
Penny collector, U. S. Geol. Sur. station 8583, U. S. Nat. Mus. No. 
228244. 

Order EZOCTCLOIDA Jackson, 1913. 
Soborder SPATAICGIHA Ja^son, 1913. 

Of the Spatai^ina, there are many species occurring fossil in the 
West Indies, and includii^ those which have been published but of 
which I have not seen material, there are more species than of all other 
Echini put togeth^. Notwithstandii^ their relative abundance, the 
spatangoids are usually harder to study in that the material has 
much thinner tests and is therefore much more fragile and usually is 
not as well preserved. 
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Key <o the West Indian FmsS Genera of Spaianpna . 

1. Inttnnbulacn all apinozimaUly alike oralljr, to that there la so Memum developed, 

eVen when the mouth !■ anterior. 
A. Ambulacra not petalold; test tnoie or len depreeaed, peristome obUque. 

Test cloniate, ovbI in marginal outline EtMtumnu 

Test nearly or quite dicular in marginal ouUloe. Atnbhpyf* 

AA. Ambukaa all more or less petalold. 

PeripFoct bl^cT than wide, margfiial Parapyp^ 

Ferlproct wider than high, mbmargliial BMnolampat 

BB. AmbnlacTum III consplctioiisly diffnent abactinalty from other ambnbcra, which 
are broadly petaloid. 

Ambitna oval or elliptical; petals not tending to dose at ambitus Asttrotloma 

Ambitoa subcircular; petals dosing at ambltas PituJjuUrosloiiia 

2. Intetambnlaimm 5 coospicuoualy different orally from the others, forming the ao<aIled 

Btemum. 
A. Apical system el<uigate; cenitals 2 and 3 meeting in mid-line, but separated from 
genitals I and 4 by oculars II and IV, only a marginal faadole 

present Cariiaster 

AA. Apical system not as above. 

B. No tme sutiannl fasdole, but a lateraanal fasdole is frequently present 
C. Peripetalou* fasdole wanting aotetloiiy as it posses, on side of test, into a mat^ 
glnal fasdole which runs below the ambitus both anteriorly and 
posterico'ly. 
Ambulacra II and IV scarcely petaloid dorsally, the anterior series of poie-palrs 

in each are greatly reduced or wanting AgattMa 

AmbulaciallaDd IVpetaloidi anterior series of pore-pairs Darmal Prtnatltr 

CC. Peripetaloua fesciole complete; no marginal fasdole. 

D. Abactlnal system ethmophract; no lateroanal faadole; genital pores 4. . BrmiaiUr 
DD. Abactinal ayatem ethmolytlc 

B. Genital pores 4; lateral petals not deeply sunken. 

Petals I and V mudi Sorter than II and IV; teat very wide Ptratter 

Petals I and V about as long as II and IV; teat narrower Ptriait*r 

EB. Genital pores 2 or 3; all petals deeply sunken ScklMiuta- 

BB. Sobanal fasdole present. 

P. No lulemai fasdole. 
G. Pctnta. at least the paired ones, deeply sunken. 

H. Ambulacrum III more or leas petaloid, sunken Britaoptit 

HH. AmbulwTuin III not petaloid. 

I. A distinct anal fasdole present Platbtbritna 

II. No anal fasdole. 

Ambulacrum III sunken so that the ambitus la concave anterioriy, 

often deeply so Maaifn 

Ambulacrum III flush, ambitus anteriorly more or less convex. Srfxnu 

GG. Petals flush E»pal»pu 

FF. Internal fasdole present Bnynia 

Of the genera of the Spatangina found fossil in the West Indies, 
the followii^ number of fosal species have been recognized: 

Under Eekintmetit 2 fossil species (tee Key, p. 54). 

Under AmbiyPygitj only 1 foaail species, Ambty^gut americanus. 

Under Parapygtis 2 fossil spedes (see Key, p. 56) 

Under Echinaiawpaa 7 fossil spedea (see Key, p. 57). 

Under Atterosloma 2 fossil species (see Key, p. 67). 

Under Fieudaslerotloma only 1 fossil spedea, Pseudasteroitoma jimenoi. 

Under Cardiaiter only 1 fo^ spedes, CardiasUr ctAensis. 

Under Agasnwia 2 fossil spedea (see Key, p. TO). 

Under PrenasUr only 1 fossil spedea, FrtnasUr looeni. 

Under Hemiaster 4 fossil spedes (see Key, p. 73). 

Under Pariuter S fossil spedea (see Key, p. 75). 

Under PeriatUr only I fosut spedes, PetiatltT dongatas. 

Under SchtaasUr only 1 fossil spedes, SchiMOster leitke. 

Under Bristopsu 3 fossil spedes (see Key, p. SI). 

Under Plagiobriimt only 1 fossil spedes, Plagiobritsiu loeeni. 
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Uader Macropneuates 2 foMJI species (see Key, p. S4). 
Under Brisms 2 foasil apedes (see Key, p. 86). 
VadtT Eupatagiu 7 foa^ species (see Key, p. 88). 
Under Brtynia only 1 fooail apedea, Breynia ciibeitsit. 

Fami^ ECHINOHEIDJB A. Aguslz, i88i. 

Bchlnonelda! A. Agudi, 1881 - BchinonidK Wrijftt, 1855. 

Genus BCHUf OHEUS Leake, 177S- 

Type species. — Eckinoneus cydostomus Leske, 1778, Add. ad Klein, 

p. 109. 

There seem to be only 2 species recc^inizable among the fossil species 
of this genus in the West Indies. 

Key to Ou Weit Iitdiait PoiiU Spteies of Eekitumtut. 
Ambltui neuty circular, the ibcvtcr diameter being over 90 per cent of the loacer.E. ordJcalarti 
Ambltiu elliptical, the ahoiter diameter beini leas tbaa 90 per cent and uaually about 75 

per cent of the longer E. eydotUmut 

Ecliinaoeus cnblctiUiia Deaor. 
EckinoHttu orbitnlarit Dcsor, IBM. Catalogue Raiaonnf. Ann. Sd. Nat., ser 3, vol 7, p. 144. 
Cottean, 1897, Bol. Com. Mapa GeoL Eapada, vol. 22, p. 47, plate 15. fig. 4. 

This species is recorded by Cotteau as known fossil in the West 
Indies from a sii^Ie specimen from Recent calcareous concretions in 
the island of Cuba. The specimen is in the d'Orbigny collection in 
the Paris Museum. 

Echlnonetu cydostomiu Leake. 
(Plate 9, Figures 4, S.) 
Eekimneiti cycloitomui Leske, 1778, Add. ad KJeln, p. 109. Guppy, 186d, Quart. Jour. 

GeoL Soc. LoDdon. vol 21. p. 301. Cotteau, 1897, BoL Com. Maps GeoL Espafla. 

VOL 22. p. 48, pUte 15, fife. 5 to 9. H. L. Clark. 1917. Mem. Mua. Comp. ZoDl.. 

ToL 46. No. 2. p. 101. 
Bckimmtiu ttmibaua-U A. Agaaali. 1873. Sevialoa of EcbinL P- 118; I8S3. Mem. Mas. 

Comp. ZoSI.. voL 10. No. 1. p. 90. 
Bekinimtiu Cotteau. 1875. KongL Sven. Vet. Akad. HandL, voL 13, No. «. p. 14. plate 1. 

e«a.28to30. 
EchinoHtui minor Guppy (nrm Leske). 1881, SdentlGc Assoc. Trinidad, Proc.. part 12, p. 193. 

The following is a description of this spedes: 

Test oval, low, rounded, wider posteriorly than anteriorly. Peristome 
strongly elliptical, a little anterior to the middle of the test, set on a slant 
from the antero-poaterior axis of the test. Periproct large, ovate, broadest 
anteriorly, situated halfway from the peristome to the posterior border 
of the test. Ambulacra apetaloid, flush with surface, narrowi and broadest 
above the ambitus. Poriferous areas are very narrow. Apical system a 
little anterior to the middle of the test, but the details of apical plates or 
pores could not be made out. Tubercles small, not very dosely associated 
dorsally; ventrally more dosely associated, as shown in the fig:uree. 

This species is represented by a sii^le specimen from Anguitla in the 
National Museum. Cotteau says that he had a sii^le specimen in 
the Cleve collection from AnguOla, on which his figures were based. 
Guppy also had a sii^le specimen from Anguilla, as stated by him in 
his published paper. Whether this specimen in the U. S. National 
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Museum is the or^iinal of Guppy or Cleve is not certain, but it corre- 
sponds so well with Cotteau's figures that it is probably the Cleve 
specimen. Somewhat curiously, Cotteau did not feel that he could 
give a species name to Echinoneus as he described it on page 14 of the 
work cited, for his published figures are very good. 

The specimen measures 7.5 mm. in height, 17 mm. in length, and 
12.5 mm. in width. It is interestii^ to find that this species, which is 
living at the present time in the West Indian fauna as well as in the 
Pacific Ocean, should be found fosal in such comparatively ancient 
geol<^cal deposits. It was in this species that Mr. A. Agassiz described 
(1909, Amer. Jour. Sci., vol. 28, pp. 490 to 492, plate 2) the most interest- 
ii^ fact that the young of Echinoneus has a iMitem, it being at present 
the only known case of this structure occurring in the spatangoids. 

Ot^ocene, Anguilla formation, Anguilla, Guppy collection ex Cleve 
(«■ possibly from the original Guppy collection), 1 specimen, probably 
the original of Cotteau's, 1875, plate 1, figs. 28 to 30, U. S. Nat. Mus. 
No. 115402. Santii^^) de Cuba, 1 specimen, received January 1910, 
U. S. Nat. Mus. No. 328223. Cotteau, in his Spani^ report, quoting 
A. Agassiz {Blake Echini), says that this species occurs in the Pliocene 
of Cuba and Guadeloupe, also the Miocene [Oligocene] of Anguilla- 

Gouia AHBLTPTOnS AfiMix, 1846-7. 

Type species. — Amblypy^ts apheles Agassa, 1847. Cat. Raisraml, 
Ann. Sci. Nat., ser. 3, vol. 7, p. 166. 

Amblfpnna amvicanos Daaot. 
AwhlypJV" oKMrtcMM Dc*ot. 1SS8, Sjmop^ d«» Schlnidea foMUcf. p. 256. 

The followii^ is a description of this species: 

Large species, circular in mai^nal outline, with high rounded border, 
flattened dome-shaped above, concave below, ambulacra wide, 15 mm. at 
the ambitus, slightly elevated, non-petaloid, continuous over the border 
to the peristome. The poriferous areas of the ambulacra are depressed, 4 
mm. wide at the widest part, which is about midway from the ambitus to 
the apical disk and from this broadest part narrowing adapically and ado- 
rally. The apical disk is small, excentric anteriorly. The peristome is a 
little excentric anteriorly and is small, but the outUne is not dear on the 
plaster cast from which these observations are made. It is, however, doubt- 
less obliquely elongate, as in other species of the genus. The peristome is 
evidently srnaller than the periproct as noted by Desor. The periproct 
is large, elongate pyriform, measuring 21 mm. in length and 12 mm. in its 
greatest width. The peristome is situated on the ventr^ surface halfway from 
the peristome to the posterior border of the test. Details of the apical disk, 
outlines of plates, and tubercles are not distinguishable on the plaster cast. 

The specimen measures 37 mm. in height, 9i mm. in length, and 
90 mm. in width. 

This species was described by Desor, but has apparently never 
been f^;uied. He states that the original is in the Michelin collection. 
The observations here made are based on a plaster cast bearii^ the 
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origmal number of "Y. 5," which is the number given by Desor as 
the type of the species. It is from the Louta .^assiz collecticm, Ti4iidi 
was received at the Museum of Comparative ZoOlt^y in 1859. Duncan 
and Sladen (1883, Pal3eontol<^:ia Imlica, ser. 14, p. 13) publish 3<Hne 
notes on the species based on a specimen in the British Museum. 

This species closely resemWes AmblyPygus merriUi Twitchell (1915, 
Monograph U. S. Geol. Sur., vol. 54, p. 165, pis. 76, 77, 78, 5gs. la 
to \h), but the test in americanus is much lower, not conical as in mer- 
riUi. Twitchell described A. merrHH from the Ocala limestone of 
Florida, and this formation was then considered as Oligocene. Accord- 
ing to latest authority, however (see p. 110), the Ocala limestone is 
con«dered as Eocene. 

Tertiary, doubtless Eocene, Jamaica. A plaster cast of the type (orig. 
No. Y. S), L. Agassiz collection, subscription of 1859, Mus. Comp. 
Zo6l. No. 724. 

Fuullr HUCL^OLTIIDA Gnguy, igoo. 

The family name Nucleotitidx is used to replace the old name 
Cassidulidse, which had to be abandoned, since Cassididus is pre- 
occupied, all as set forth by H. L. Claric, 1917, Mem. Mus. Ccmip. 
Zo«l., vol. 46, No. 2, p. 103. 

0«inu PAIIAF7GUS Pomol, 1S83. 

Type species. — Botriopygus toucasanus d'Orbigny, 1855, Palten- 
tolt^e Frangaise, vol. 6, Echini, p. 340, plate 931. 

The name Parapygus must replace EchinatUkus as used by Desor, 
Duncan, Cotteau, and others. For full account of this change, see 
H. L. Clark, 1911. Ann. Mag. Nat. Hist., ser. 8, vol. 7, p. 594. 

K»y to the Wttt Indian PoitU Spteitt ofParapypa. 

..P.anUlliintm 

as 

.. P.paralUim* 

Pu^nni antflbmun (CoRmu). 
(Plate 9, Figurea 6 to 9.) 
EMManOuu aiUUanm CotWtu. 1875. Eoncl. Srea. Vet. Akad. HmndL, vol. 13. No. 6, p. M. 
plate 4. figL 9 to 13; 1897, BoL Com. Mapa GeoL EmaOa. voL II. p. SI. [date 16, 
fit*. 1 to 4. Nod Gregory, aee p. 39. 

The followii^ is an extract from the original description of this species : 
Species of medium size, rounded anteriorly, subtruncate posteriorly; 
upper face swollen, thick on the sides, subcarinate posteriorly; lower face 
nearly flat, a little hollowed antero-posteriorly. Apical disk anterior to 
the center. Ambulacral areas petaloid, slightly svollen, fairly broad, 
contracting at their tips, the two posterior petals a little longer than the 
others. Poriferous areas a little depressed, with uneijual pores, the internal 
rounded, the external narrow, elongated, and oblique. The poriferous 
areas cease being petaloid at a considerable distance from the ventral 
border; the pores become very small and disappear amot% the tubendes, 
which are small, crowded, homogeneous, and everywhere very abundant. 
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The peristome U excentric anteriorly, Btellifonn, and is furnished with 
a very apparent floscelle. The periproct is narrow, elongate, supramai^nal, 
opening on the posterior face at the summit of a groove, slightly indicated 
and surmounted by a slight expansion of the test. 

He^ht, 25.5 nun., length, 4S mm., width, 34 mm. Hiese measure- 
ments do not correspond very closely with those given by Cotteau , but 
the specimen is somewhat distorted and he may have allowed for this. 
The sutures of the plates in the type are nearly or quite invisible, as 
are also the genital pores. I saw no trace of the ambulacra below the 
petals or at alt on the ventral side of the test, but the tubercular 
ornamentation of the test is clearly preserved. 

Eocene, St. Bartholomew limestone, St. Bartholomew, cotype, the 
original of Cotteau's figures, Guppy collection ex Cleve, 1 ^ledmen, 
U. S. Nat. Mus. No. 115417. Two additional specimens, apparently 
cotypes, both good for the ventral side showing the peristome, St. 
Bartholomew, Guppy collection ex Cleve, U. S. Nat. Mus. No. 115420. 
Cotteau cites specimens from the Eocene of Santa Luda, Cuba. 

ParapjKni puaQelns (CottMu). 
EdUnttnthiu paraUefus Cotteau. 1897, BoL Com. Mapa G«oL E«paAa, vol. 21, p. 53, 
pbiteU, fisi. 8tol3. 

This species is referred by Cotteau to Azpeita, but with him it is 
simply a manuscript name with no standing. I have not seen material 
of this species, of which Cotteau says it is common in the Eocene 
deposits of Santa Lucia, Province of Santa Clara, Cuba. 

G«ntu ECHINOLAMPAS Grar, iSas- 

Type species.— Echinantktis ovaius Leske, 1778, Add. ad Klein, p. 127. 

liiere are many fossil species of this genus in the West Indies and 
the charact^s run so close they are hard to distii^^uish. H. L. Clark 
(1917, Mem. Mus. Com. Zo6l., vol. 46, No. 2, p. Ill) also says that the 
Recent species of this genus are very hard to distir^;uish from one 
another. None of the fossil species is at all near to the Recent species 
of the West Indies. 

Key to Uu Wttt IniioM Ftustt Sptdts of BMncUmpas. 

Size vcfy large; embltu* nearly cltcular; teat hlfji B. lemUrbii 

Sac moderate or small; ambltua more or less elliptical or oral- 
Lateral matxlna of interporlferoiu anas of petals atrajght and diverging. 

Periproct marginal; Interporiferous areas of petals flat E. ontiBantm 

Periproct Bubmarginal; Inteipoiiferoui areas of petals slightly tumid B. onmutrpeMil 

Lateral margins of InteipoHferous attas of petals convex, converging slightly near the tip. 
Test long, narrow; petals, especially the posterior pair, short; peristome anterior, 

periproct marginal B. tUwti 

Test wider; petals loDger; peristome central or subcentral. 
Teat more or lees flattened, or if high, not at all aubconkal; petals short, wide, with 

unequal or Bubequal poriferous areas; peristome only a little sunken.. £. lycofcriinu 
Test high and subomlcal; poriferous areas of lateral petals often quite unequaL 
Height of test 60 per cent of length; poriferous areas of posterior petals abont 

equal; peristome slightly sunken .£. tasiroi 

Height of teat about 50 per cent of length; ptnlferout atcas of posterior petals 

quite unequal; peristome deeply sunken E. oHgnlUa 
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BcUnoUmpu aoBiioibli Ovpfj. 
(Plate 10, FiKures 1 to 3.) 
Btkhiolampai itmiorbit Gupp]', 1S66, Quart. Jour. C«ol. Soc. London, vol. 31, p. 199. 
phte 19, fig. 7. Cotteau. 1875, Kongl. Sv«. V«t. Akad. Handl., vol. 13, No. 6, 
p. 34, [>Iate 5, iisB. 1, 1; pbte «, fig. 1; 1697, Bot. Com. Mapa GtcA. Bapafla. 
vol. 23, p. 55, plat« 17, figs. 1, 2; plate 18, fig*. 1. 3. Lambert. 191S, Mtm. Soc. 
d'Agric. de I'Aube (Troyet). vol. 79, p. 30. 

The (oUowing is an extract from Cotteau's description of this ^>ecie8 : 

Species of large size, subcircular, a little longer than wide; upper face 
high, regularly arched, hemispherical; lower face nearly flat, rounded on 
the borders, subconcave tn the middle. Apical disk nearly central, slightly 
anterior. Ambulacral areas are not elevated, but petaloid, nearly straight, 
long, widely open at the ends, nearly equal; the posterior pair I and V, 
however, a little longer than the others. Poriferous areas very well devel- 
oped, a little depre^ed, with very unequal pores; the internal pores are 
rounded, the external long, narrow, and oblique. The poriferous areas 
in the anterior ambulacra II, III, and IV cease to be petaloid at a con- 
siderable distance from the ambitus. In the posterior ambulacra I and V, 
they preserve "their petaloid forms a little nearer to the ambitus. Toward 
the ambitus and lower face the pores be<x>me single, very small, widely 
spaced, and scarcely visible among the tubercles. They reappear and 
increase around the peristome. Tubercles are strongly scrobiculate, crowded, 
«milar everywhere, abimdant, a little more widely spaced at the approach 
to the mouth. [There are minute granules in the intertubercular spaces 
on exceptionally well preserved specimens,] Peristome transverse, narrow, 
subpentagonal, fumiahed with a floscelle, opening in the middle of the 
depression of the lower face; a little excentric anteriorly, corresponding 
in position to the apical disk dorsally. Periproct oval, transverse, infra- 
marginal. Apical disk compact, prominent, remarkable for the development 
of the madreporite, which Ells the middle of the disk. The two anterior 
genital pores 2 and 3 are nearer tt^ther than are the two posterior pores 1 
and 4. 

This ^ledes is one of the most distinctive of all the species of Echino- 
lampas occurring fossil in the West Indies. A tine large specimen in the 
U. S. National Museum (No. 115386), labeled as the type, measures 
50 mm. in height, 107 mm. in length, and 97 mm. in width. It shows 
the ornamentation and ventral characters well, but does not show 
suture lines. Another spedmen in the U. S. National Museum (No. 
115383) is almost an exact duplicate of the above, but is not quite as 
well preserved, as some plates are wanting; however, it is better in 
some respects, as the madreporite and characteristic 4 genital pores 
are clearly preserved and the ornamentation is fine. 

This species, semiorHs, is distii^uished from the other West Indian 
fossil forms by its great size, high dome-shaped test, and flat base. It is 
very abimdant in the island of Anguilla, where Guppy says it is used as a 
poimd we^ht by the inhabitants. Doctor Vaughan, in collecting at 
Anguilla, obtMned no less than 34 finely preserved specimens, which are 
strikingly alike in form and even in ^ze. The most obvious difference 
as a matter of variation is that in some individuals the apical disk is 
set farther forward than in others, resulting in a more marked posterior 
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slope of the test from the apical disk to the ambitus. While appafently 
most abundant in the island of Anguilla, £. semiorbis has quite a wide 
distribution, having been found in Cuba and the Panama Canal Zone. 

Cotteau, 1875, gives the locality for this species as St. Bartholomew, 
and this is repeated in his Spanish report, 1897. It is, however, an 
entire mistake. This error was strongly pointed out by Guppy in 
1911.' Also, Vaughan tells me that no sudi material is found in St. 
Bartholomew. The geological horizon of the rocks in St. Bartholo- 
mew is Eocene and the lithological fades is entirely distinct from the 
Anguilla rocks. The fossils of St. Bartholomew are dark blue-gray, 
whereas those from Anguilla are a light yellowish-buff. 

Oligocene, Anguilla formation, Guppy collection, cotype, figured by 
Guppy in Quart. Joum. Geol. Soc,, plate 19, fig. 7, U. S. Nat. Mus. 
No. 115386. Another specimen from Ai^uilla, Guppy collection, also 
labeled as a type [cotype], U. S. Nat. Mus. No. 115383. Whether 
either of these two specimens is the original of Cotteau's 1875 figures is 
not c^tain; but the first one mentioned, and here reproduced (No. 
1 15386), may well have been the basis of his published figures. Cotteau 
mentions having specimens from Cuba in his own collection. Crocus 
Bay Hill, roadside descent to Crocus Bay from Valley, Anguilla, T. W. 
Vaughan collector, 1914, 4 specimens, U. S. Geol. Sur. station 6893. 
Crocus Bay, Anguilla, T. W. Vaughan collector, 1914, 24 specimens, 
U. S. Geol. Sur. station 6894. Southwest side of Crocus Bay, 30 to 
50 feet above sea-level, Anguilla, T. W. Vaughan collector, 1914, 6 
^>ecimens, U. S. Geol. Sur. station 6966. Lambert reports from the 
'Miocene" of Anguilla numerous specimens of semiorbis in the British 
Museum. Oligocene, Finca Carillo, near River Hanabana, EI Caimito, 
Cuba, from Dr. Carlos de la Torre collection, 1 spedmen, beautifully 
preserved, Mus. Comp. Zo6l. No. 3231. 

In addition to the above localities for this spedes, Cotteau gives 
San Martin, Matanzas, Cuba, collection of Comist6n del Mapa Geo- 
l^:ico de Espafia. It also occurs in the Ol^ocene Emperador limestone 
of th6 Panama Canal Zone, Las Cascadas, Gaillard Cut, several 
spedmens, collected by D. F. Macdonald and T. W. Vai^iJian, U. S. 
Ged. Sur. stations 58666 and 6019G. 

BchtootomiMn antmanun CottMm. 
(Plate 9, Figures 10 to 12.) 
BOiiMiampas taiUHitnim Cotteau, t87S, Kongl. Sven. Vet. Akad. HandL, vol 13. No. 6, 

p. 19, plate 3. figa. 9 to 11. 
EMnalamfiai onaimrfrmHi Guppr (pan), 1S81, SdenUfic Asaoc. Trinidad, Ptoe., pact II, 
p. 196. 

The following is an extract from the original description of this spedes : 

Spedes of medium size, oval, elongate, rounded anteriorly, subtruncate 

posteriorly; upper surface very little swollen, lower face cushion-shaped; 

■ Quart. Jour. Geol. Soc. Lcnidoii, vol. 67, p. 685. 
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rounded on the border, concave in the middle. Apical disk subcentral 
[anterior to the center]. Ambulacral areas are narrow, elongate, nearly 
straight, ilueh, narrowing at the tips, which, however, are widely open. 
The posterior ambulacra I and V are a little longer than the others; porif- 
erous areas are narrow, not depressed, with unequal pores; the internal 
rounded, the external elongate, narrow, and oblique. The poriferous areas 
only cease to be petaloid at a very short distance from the border. Tubercles 
are scrobiculate, scattered, abundant, a little less crowded on the upper 
face than in the marginal r^on. Peristome opening in a depression of 
the lower face. Periproct transversely elongate, angular, placed very 
rear the border. 

There is only a single specimen in the Wa^iington collection. It 
measures 15.5 mm. in height, 33 mm. in lei^th, and 29 mm. in width. 
Of this species Cotteau says it is very rare, but he does not say how 
many specimens he had, other than mentioning both the Cleve collec- 
tion and the Musetmi at Upsala. The Cleve specimen differs so mudi 
in measurement from Cotteau's figures, and moreover is so imperfectly 
preserved, both dorsally and ventrally, that it is quite probable that 
Cotteau figured and made use of the Upsala specimen rather than this 
one in his description. This spedes is very close to Echinolampas 
lycopersicus, the similarity beii^ in general configuration, in the 
anterior position of the apical disk, and in the large oval periproct. 
Cotteau pointed out the resonblance to lycopersicus, but distinguished 
it by the fact that the ambulacra are narrower, straighter, longer, and 
less petaloid. The test is more concave ventrally and the periproct 
is situated farther posterioHy. Guppy treated antiUarum as a form of 
ovumserperUis, but I think the previous comparison is much closer. 
It is to be noted that lycopersicus is from the Oligocene, whereas both 
antiUarum and ovumserpenlis are Eocene. 

Eocene, St. Bartholomew limestone, St. Bartholomew, Guppy 
collection ex Cleve, 1 specimen, cotype, U. S. Nat. Mus. No. 115401. 
The label refers this specimen to Cotteau's plate 3, figures 9 to 11, but 
it seems more likely, from the discrepancies of the specimen and 
figures, that these f^ures were taken from the Upsala Museum 
specimen, which Cotteau mentions in his text. 

BcUnoUmpu oTumieipcntli Gn^r. 
(Plate 10, Figurea 4, 5.) 

LchiHolamptt ouoKMrpaUit Guppy, 1866, Quart. Jour. Geo). Soc. London, vol. 23. p. 300, 
plau 19, ligt. *a. b, 5, 6. Cotteau, 1875, Kongl. Sven. Vet. Akad. Handl.. vol. 13, 
No. 6. p. 20. plate 3. figa. U to 21; 1897, Bol. Con. Mapa GeoL EapaAa. voL 22, 
p. 62, plate 16. figi. 5 to 9. 

The followii^ is an extract from Cotteau's description of this species : 
Species of medium size, elongate, narrow, and rounded anteriorly; a 
little dilated and truncate posteriorly. Upper face high, more or less 
rounded above, sometimes subdepreaeed, having its greatest height cor- 
responding to the apical disk; lower face stron^y cushion-like, rounded 
on the borders. The apical disk is nearly central, more often a little pos- 
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terior. Ambulacral areas petaloid, subcostulate, very open distally, and 
yet contracted a little at the ends. The anterior ambulacrum III longer, 
straighter, and narrower than the others; .the anterior pair II and IV is 
shorter than the posterior pair. Poriferous areas strongly developed, with 
very unequal pores, the internal rounded, the external long, narrow, and 
transverse. Near the ambitus the areas cease to be petaloid and the pores are 
reduced, as in all species of Eckinolampas, to single series ranged obliquely 
and scarcely visible in the midst of the tubercles; the poriferous areas 
then converge in nearly a straight line to the peristome, around which, 
without being very numerous, the pores appear to draw together and in- 
crease a little. Tubercles are strongly scrobiculate, homogeneous, and 
disposed without order, everywhere very abundant. Peristome relatively 
large, subpentagonal and angular [sunken, opening a little posterior to or] 
in 3ie middle of the lower face. Periproct small, subdrcular, inframai^nal, 
a little removed from the posterior border. The apical disk is compact, 
slightly developed, and prominent. The madreporite is very extended, 
forming a large part of the apical disk. Four genital pores, very open; 
the anterior pair nearer together than the posterior pair. Ocular plates 
are angular, very small, in direct contact with the madreporic plate. 

This spedes is very abundant in Trinidad and St. Bartholomew. 
Measurements are taken from a Trinidad specimen in the collections 
of the U. S. National Museum (No. 115389). Height, 19 mm., length, 
42 mm., width, S3 mm. 

A laige and very beautiful series of specimens from Trinidad, col- 
lected by J. A. Bullbrook, are fine for a study of variation and for 
structure as well, as they are beautifully preserved. Some of these are 
broad and flattened, stroi^ly resemblii^ lycopersicus; others are h^h 
and rounded, as is typical of the species. The material came in after 
this manuscript was finished and too late to make use of it further 
than by this brief note. 

A large collection of spedmens of this species made by Vaughan in 
St. Bartholomew, with other material, gives good opportunity for 
seeing the rai^e of variation in this species, which is considerable. 
Some are wide and quite flat, others narrow, eloi^ate, rounded, and 
h^h; the apical disk is quite uniformly close to the center of the test 
or a little posterior. 

Eckinolampas ovumserpentis approaches nearest to lycopersicus of 
all the West Indian fossil sp>ecies, but is distinguished from that by 
a number of characters. In ovumserpentis the apical disk b central 
or $%htly posterior; the ambulacral petals are truncate and extend 
nearer to the ambitus; the tuberculation is coarser, with tubercles 
relatively farther apart. There are typically 3 tubercles in a line across 
the jnterporiferous area of an ambulacral petal ; the periproct is very 
small and farther from the posterior border; the p>aistome is more 
angular and more deeply sunken. On the other hand, in lycopersicus 
the apical disk is anterior, not central ; the ambulacral petals are flarii^ 
at the tips and do not extend so near to the ambitus; the tubercula- 
tion b finer, with tubercles more crowded. There are typically 6 
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tubercles across the interporiferous area of an ambulacral petal; the 
periproct is much lai^er and nearer the posterior border of the test; 
the peristome is less angiilar and less sunken than in ovumserpetUis. 

file material in Washii^on ccmsists of several lots from Trinidad, 
the type locality, and from St. Bartholomew. Cotteau says that 
besides the Cleve collection he had specimens from the museums of 
Stockholm and Upsala. 

Specimens of Echinalampas ooumserperUis from Jamaica are asso- 
dated with Cidaris foveata and from Trinidad are associated with 
PeroneUa mirahiHs, both as here described. 

Eocene, San Fernando formation, San Fernando, Trimdad, Guppy 
collection, labeled as types [cotypes] and figured. Quart. Jour. Geol. 
Soc., vol. 22, 7 specimens, U. S. Nat. Mus. No. 115389. San Fernando, 
Trinidad, Guppy coHecticm, also labeled as types [cotypes], 6 specimens, 
all much worn, U. S. Nat. Mus. No. 115409. Trinidad, cotypes, 
W. M. Gabb collection ex Guppy, 5 specimens, Philadelphia Acad. 
Nat. Sd. No. 3352. Vitabella Road, Mount Moriah, San Fernando, 
Trinidad, J. A. Bullbrook collector, a series of 27 specimens of young 
and adult, beautifully preserved, U. S. Geol. Sur. station 8878. 

Eocene, St. Bartholranew limestone, St. Bartholomew, Guppy col- 
lection ex Cleve, 6 specimens, labeled as original of Cotteau's plate 3, 
figs. 13 to 21, U. S. Nat. Mus. No. 115392. Anse £caille, ade of point 
betweoi Anse £cailte and Anse Lizard, from conglomerate and sand- 
stone below upper limestone bed, St. Bartholomew, T. W. Vai^han 
collector, 1914, 5 q)ecimens, U. S. Geol. Sur. station 6897. Point 
between Anse AJxaid and Anse Ecaille, St. Bartholomew, T. W. 
Vai^han collector, 1914, 1 specimen, U. S. Geol. Sur. station 6897a. 
From a conglomerate and shaly bed interbedded with limestone, below 
the main limesfones and at top of the cot^lomerate series of beds, 
point between Colombier Point and bay next to St. Jean Bay, St. 
Bartholomew, T. W. Vaughan collector, 1914, 10 specimens; spexA- 
mens from this locality run excepticmally low and flat for the spedes; 
U. S. Geol. Sur. station 68976. Northwest side of St. Jean Bay, along 
sea-face, St. Bartholomew, T. W. Vaughan collector, 1914, 4 specimens, 
U. S. Geol. Sur. station 6905. Point northwest side of St. Jean Bay, 
from bed of limestone, St. Bartholomew, T. W. Vaughan collector, 
1914, 67 specimens (many of these are very wdl preserved for struc- 
tural detail), U. S. Geol. Sur. station 6924. From conglomerate bed 
bdow limestone at top of section or partly from Iowct limestone bed 
just above conglomerate, St. Bartholomew, T. W. Vaughan collector, 
1914, 2 specimens, U. S. Geol. Sur. station 6925. Spur on southeast 
side of bay northwest of St. Jean Bay, St. Bartholomew, 170 feet above 
sea-level, 1 specimen, T. W. Vai^ian collector, U. S. Geol. Sur. 
station 6895. This last-mentioned specimen is very unusual in its 
flatness and also in its exceptional width, in whidi it simulates the 
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broad, low forms of E. lycopersicus, seen as variations in lai^ collec- 
tions of that species. 

Eocene, Jamaica, from yellow marl or limestone (probably from Cam- 
bridge foimarion), 1 specimen, Mus. Comp. Zo5l. No. 3235. Maga- 
zique, Cuba, Dr. Carlos de la Torre Coll., 1 specimen, Mus. Comp. 
Zo6l. No. 3232. Cotteau also records the species from Matanzas, 
Cuba, Coll. Comisi6n del Mapa Geol6gico de Espana, Madrid. 

BdrinobnipM dsTei Cottwo. 

(Plate 10, Figures 6, 7; Plate 11, Figure* 1, 2.) 

Bfitn o tam pai itttn Cottean, 1S75. Koogl- Sven. Vet. Akad. HandL. voL 13. No. «. p. 33, 
plate 4, figs. 1 to S. Guppy, 18S1, Scieptific Anoc. Trinidad. Proc.. {Bit 11, p. 196. 
Cotteau. 1897. Bol. Coo. Mapa G«ol. Ecpofla, vol. IJ, i>. 61, plate 19, fid. 4 to «. 

The following is an extract from the original description of this species : 
Species of medium size, very elongate, subcylindrical ; upper face high, 
rounded, subangular anteriorly and posteriorly, marked pOBteriorly by 
a vague, attenuated ridge. Lower side cushion-like, somewhat prominent 
in the posterior interambulacral area, rounded on the borders. The apical 
disk is very excentric anteriorly. Ambulacral areas wide, petaloid, not 
costate, contracted at their lower extremity, which is slightly open, espe* 
dally in the anterior pair II and IV, unequal. The anterior ambulacrum 
III is narrower and nearly straight, the anterior pair II and IV relatively 
very short; the posterior pair I and V are distinctly longer. Poriferous 
areas are not depressed, formed of unequal pores, the internal rounded, 
the external elongate, narrow, and oblique. The poriferous areas cease 
to be petaloid a long distance from the border. Tubercles scrobiculate, 
scattered, abundant. The peristome is small, subpentagonal, appearing 
to open flush with the test. Periproct little developeid, oval, subtriangular, 
wholly inframai^nal. 

A small immature specimen measures 16 mm. in height, 25 mm. in 
length, and 18 mm. in width. A lai^ specimen measures 25 mm. in 
he^ht, 49 mm. in length, and 35 mm. in width. An exceptionally large 
specimen, plate 11, figures 1 and 2 (No. 115374), which is evidently the 
one eq)ecially mentioned by Cotteau for its ^ze, measures 50 mm. in 
height, 77 mm. in length, and 55 mm. in width. Thb species, by its 
eloi^:ate form and extreme roimdness of outline and he^ht, differs from 
other species of the genus occurrii^ fossil in the West Indies. It also 
differs by its short ambulacral petals and by its small periproct. 

Eocene, St. Bartholomew limestone, St. Bartholcnnew, Guppy 
collection ex Cleve, 2 specimens, cotypes, labeled as the originals of 
Cotteau's plate 4, figures 1 and 5, U. S. Nat. Mus. No. U5419. St. 
Bartholomew, Guppy collection ex Cleve, cotype, the original of 
Cotteau's plate 4, f^re 4, 1 specimen, U. S. Nat. Mus. No. 115374. 
Cotteau says that he also had material of this species from the Upsala 
Museum, which probably was the original of two of his figures. He 
later records clevei irom Matanzas, Cuba, the material beii^ in the 
collection of the Comisi6n del Mapa Geol6gico de Espana, Madrid. 
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BcUBolimpu lrccq>er>iciii Oiippy. 

(PEate n,Fig:ure8 3 to6.) 

EckimotampM tytoptniatx Guppy, 1866, Quart. Jour. GeoL Soc London, vol. 12. p. 300. 
plate 19. fig. 8. Cottoiu. 1875. Kongl. Sven. Vet. Akad. Handl., vol. 13. No. 6, 
p. 21, plate 3. figs. 31 to 26; 1881. Ann. Soc. G«ol. Belglque. vol. 9, p. 10; 1897. 
BoL Com. Map* GeoL BapaBa. voL 31, p. 59, plate 19, figs. I to 3. Lambeit, 
191S, M«ni. Soc d'AcTlc. de I'Aube (Troyea), vol. 79. pp. 21, 19. 

The followii^ is an extract from Cotteau's description of thb species: 
Spades of lai^ size, oval, elongate, rounded anteriorly, a little angular 
posteriorly; upper face moderately swollen, thick oa the borders; lower 
face nearly flat, slightly cushion-like, subconcave around the peristome. 
Apical disk excentnc anteriorly, ambulacral areas wide, [>etalifonn, sub- 
costulate, very open distally and yet distinctly contracted at the lower 
end. Poriferous areas depressed, with very unequal pores, the internal 
rounded, the external long, narrow, transverse. At some distance from 
the ambitus the ambulacra cease to be petaloid and are reduced to very 
small pores directly superposed. Around the peristome the pairs of pores 
are more apparent and increase a little. Tubercles scrobiculate, crowded, 
homogoieous, everywhere abundant. The peristome is narrow, a little 
excentric anteriorly, sensibly elongate in the transverse direction, and 
furnished with a very evident floscelle. Periproct transverse, eltJpticaU 
inframarginal. Apical disk compact, granular, circular, and furnished 
with four laige genital pores. 

A specimen which is apparently the original one figured by Guppy 
measures 22 nun. in he^t, 40.5 mm. in length, and 30.5 mm. in 
width. A larger specimen in the same lot of c»types measures 27 mm. 
in he^ht, 53 mm. in length, and 46.5 mm. in width. This sp>ecie8, 
which is very abundant in the islfuids of Ai^uilla and Porto Rico, is 
very uniform in character and varies principally in the height of the 
test. While most specimens are quite low, some, especially from Porto 
Rico, are much higher and dome-shaped. 

Echinolampas lycopersicus is very similar to E. mmmserpentis. A 
comparison of the two species is made under the description of the 
latter. The essential distinction of lycopersicus is the anterior portion 
of the apical disk, the larger size of the periproct, the flatness of the 
lower side, and the Shallowness of the peristome. Also, the petals are 
shorter and less unequal. E. lycopersicus is also very close to anguiUce, 
frran which it differs in its less massive form and less deeply sunken 
peristome. 

Oiigocene, Ai^:uilla formation, Anguilla, Guppy collection, a>type3, 
being Guppy's original material, 6 specimens, all well preserved, U. S. 
Nat. Mus. No. 115388. Anguilla, W. M. Gabb collection ex R. J. L. 
Guppy, cotypes, 3 specimens, Philadelphia Acad. Nat. Sci. No. 3353. 
Anguilla, Guppy collection ex Cleve, labeled as the originals of Cot- 
teau's plate 3, figures 22 to 26, to which they closely correspond, 3 
specimens, U. S. Nat. Mus. No. 115387. Cotteau mentions that 
besides the Cleve collection he had material of this species from the 
Stockholm Museum. 
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Crocus Bay, Anguilla formation, southwest side, from rubble above 
shore-line, Anguilla, T. W. Vaughan collector, 1914, 2 specimens, 
U. S. Geoi. Sur. station 6864. Crocus Bay Hill, roadside descent to 
Crocus Bay from Valley, Ai^:uilla, T. W. Vai^han collector, 1914, 3 
specimens, U. S. Geol. Sur. station 6893. Crocus Bay, southwest side, 
Anguilla, T. W. Vaughan collector, 1914, 31 specimens, U. S. Geol. 
Sur. station 6894. Crocus Bay, southwest shore, from lowest 10 to 
15 feet of fossiliferous marls, Ai^uilla, T. W. Vaughan collector, 1914, 
1 specimen, U. S. Geol. Sur. station 6965. Crocus Bay, 30 to 50 feet 
above sea-level, Anguilla, T. W. Vaughan collector, 1914, 32 specimens, 
U. S. Geol. Sur. station 6966. Lambert reports numerous specimens 
from the "Miocene" of Ai^:uUIa. He also reports a single specimen 
from the "Miocene" of Ant^a, in which it appears to be rare, this 
being the only record for lycopersicus in the island of Antigua. The 
Antigua specimen and probably some Anguilla specimens were col- 
lected by J. W. Gregory in 1899, collection of British Museum. 

Oligocene; Rabell's Ranch, U km. northeast of San Sebastian, 
Porto Rico, shaly limestone, I km. northeast of ranch house (a higher 
horizon than station 108), 30 specimens, stations 100 to 112, C. A. Reeds 
collector. Collazo shales, - Government Road, San Sebastian to 
Lares, Porto Rico; kilometer post 28; collected from talus slope 
beneath limestone bluff some 50 feet in height; 3 specimens, station 
51, C. A. Reeds collector. Collazo shales, Government Road, San 
Sebastian to Lares, Porto Rico, kilometer post 29, from 11 to 12 feet 
of bluish shale exposed along roadside; 1 specimen, station 63, C. A. 
Reeds collector. "Arectbo" to Lares Road, km, 16, Porto Rico, collected 
from fresh limestone fragments thrown out from a cistern excavation 
along side of road; 7 specimens, station 509, C. A. Reeds collector. 
Collazo shales, Collazo Rjver, 5 km. east of San Sebastian, Porto Rico; 
collected from stream bank below third waterfall, 20 to 100 feet below 
he^ht of bridge on Government Road, 1 specimen, station 36, C. A. 
Reeds collector. Cliff face, east shore of Guanica Harbor, Porto 
Rico, 300 feet south of small cave (of station 341); beds of shaly 
limestone, somewhat stratified, 1 specimen, station 375, C. A. Reeds 
collector. "Arecibo" limestone, Corozal, Porto Rico, 1 specimen, 
station 555, Professor N. L. Britton collector. "Arecibo" formation, 
limestone escarpment northwest of Utuado, Porto Rico, 1 h^hly 
crystalline specimen, station 554, H. E. Anthony collector, 1916. All 
of above Porto Rican material collected on the expedition of New 
York Academy of Sciences, the Porto Rican Government and the 
American Museum of Natural History co&peratii^. 

01^[Ocene; mountain near Candelaria, Pinar del Rio Province, 
Cuba, W. Palmer collector, 1917; 1 specimen, U. S. Nat. Mus. No. 
324447. Near Santiago, Cuba, De la Torre collector; 1 specimen, 
Philadelphia Acad. Nat. Sci. No. 3349. San Martin, Guamutas, ' 
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Cuba, Poey collection; 1 specimen, Philadelphia Acad. Nat. Sd. No. 
3350. Cotteau records this species from the "Miocene" of San Martin, 
Matanzas, Cuba. 

EdilnolatQpM caMiol Cotteau. 



Cotteau ascribes this ^ledes to the Eocene and says it is rare, environs 
of Matanzas, Cuba, and that he has material in his own collection. 

EcUnoUmpu astidlUa Cottun. 
(Plate II, Figur(«Tto9.) 

Ethiiwtitmpiu anptiUa Cotteau, 18TS, Kongl. Sv«n. Vet. Akad. Hand]., vol. 13, No. 6, p. 34. 

plate 4. figa. 6 to 8. Guppy. 1911. Quart. Jour. GeoL Soc Loodon. vol. 67. p. 693. 

Lambert, 1915, Mtm. Soc. d'Agric de I'Aube (Troyea). vol. 79, p. 30, 
EckhiDiampot lycoptniau Guppjr (pan), 1883. Sdentific Amoc. Trinidad, Proc- pan 13. 

p. 196. 

The fcJlowing is an extract from the original description of this species: 
Species of large size, elongate, rounded, and a little narrowed anteriorly, 
more dilated and slightly subrostrate posteriorly; spper face swollen, 
elevated, subconical, sloping on the sides, having its greatest hei^t through 
the apical disk. Lower face subcushion-Uke, rounded on the borders, 
deeply deprrased in the middle. Apical disk excentric anteriorly. Ambu- 
lacral areas are wide, petaloid, subcostulate, and very open distally, though 
somewhat contracted at that point. The anterior ambulacrum III is 
straighter and a little narrower than the others, the posterior pair I and 
V is longer. Poriferous areas are depressed, formed of very unequal pores, 
the internal being rounded, the external long, narrow, and transverse. At 
a certain distance from the border the areas cease to be petaloid and the 
pores are reduced to single pores ranged by oblique pairs and very difficult 
to see among the tubercles. The tubercles are scrobiculate, crowded, 
homogeneous, and everywhere very abundant. The peristome is a litde 
excentric anteriorly, appearing to be longer transversely, opening in a 
deep depression of the lower side. The periproct is transversely elliptical, 
gubangular, and inframatginal. 

There is only one ^)ecimen in the Guppy collection, and that appears 
to be the only one Cotteau had, as he says it is very rare and does not 
figure or mention any other. It measures 3$ mm. in he^ht, 75 mm. in 
length, and 60.5 mm. in width. This species is very dose to lycoperskus 
. and seems to differ prindpally in its massive and subconical form. The 
type is more deeply ctmcave ventrally than lycoperskus, which is very 
shallow in its ventral depresaon. It may be observed that other sped- 
mens that are referable to anguiUtB have a somewhat shallower ventral 
depression than the type. Guppy, in his 1882 paper, considered 
anguiike as simply an unusual form of lycoperskus, but it seems a fairly 
distinctive spedes to maintain. 

Oligocene, Anguilla formation, Anguilla, Guppy collection ex Cleve, 
holotype, the original of Cotteau's plate 4, figures 6 to 8, 1 specimen, 
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U. S. Nat. Mus. No. U5372. Slope about 100 feet above sea-level, 
between Little Harbor and P*elican Point, of Crocus Bay, Ai^uilla, 
T. W. Vaughan collector, 1914, 1 ^jedmen, U. S. Geol. Sur. station 6971. 
Lambert records 3 ^)ecimens from the "Miocene" of Ant^;ua, where it 
appears to be less rare than at Anguilla, collected by J. W. Gregory in 
1899, cdlection of British Museum. Jique de la Argolla, Rio Seco de 
San Antonio, Guantanamo, Cuba, C. T. Ramsden collection, 2 qiecimens. 
Bissex Hill formation, Barbados {Jide R. J. L. Guppy, 1911). 

FamUj PLESIOSPATAHGIDf Dnmam, 18S9. 
Orans ASTER08T0UA Aguilx, 1847. 

Type species. — Clypeaster excentficus Lamarck. See below. 
There are 2 species of Asterostoma that have been rect^nized as occur- 
rii^ foe^I in the West Indies. 

Key to the West Iiuiian Fossil Species of Asterostoma. 
Paiaumw tubcentrAl; ambulacn II and IV at ambitus about one-fiftb •« wide u Inter- 

ambulBcra 1 and 4 A. txcentrieum 

Peristome aaterior; atcbulaoa 11 and IV at ambitiu about two-fifths as wide as tnter- 



Aatwottomoui ucccntdcum (Lanwrdc). 
ClyttasUr txcmiricui Lamarck, 1816. Anlm. sana Vert., vol. 3. p. 15. 
AsUrotUymti KtceMricum AgSMli, 1847. Catatogue RaisounC, Ann. Sd. Nat, aer. 3, vol. 7, 

p. 168. Cotteau. 1871. M£m. Soc. Gfol. de Fiance, aer. 2, vol. 9, p. 183; 1897. 

BoL Com. Maps Ge<d. Eapaila, vol. 12, p. 65, plate 20, £«•. 1. 2. 

This species, of which Cotteau had only a single specimen, which is 
in the Zoological Museum in Paris, is of doubtful locality, but Cotteau 
thinks, from the lithol<^cal character of the rock, that it comes from 
the same region as A . cubense Cotteau and Pseudasterostoma jimetioi 
(Cotteau), both of which were described from the Eocene of Cuba. 

AstsroBtonut cnbense Cotteau. 
Asttroiloim cHbenst Cotteau, 1870, Comptes Rcudus de TAcad. des Set., voL 70, p. 173; 
IS7I, MCm. Soc. G«ol. de Fiance, ser. 1, vol. 9, p. 181, plate 16, figs. 2 to4i plate 17, 
fiss. 2 to 4; 1875, KaDgi. Svea. Vet. Akad. HandL. vol 13, No. 6. pp. 6and 46; 1S81, 
Aim. Soc. G€oL Belglque, vol. 9, p. 17; 1897. Bol. Com. Mapa Geol. BspaHa, vol. 
11, p. 67. plate 11, figs. I, 2. 

The fdlowing is an extract from Cotteau's description of this species 
in iht Annals of the Geological Society of Belgium : 

Species of large size, a little elongate, rounded anteriorly, more narrow 
and slighdy tapering posteriorly; upper (ace high, swollen, thick on the 
borders, sloping posteriorly, having its greatest height through the apical 
disk and its greatest width about the middle of the ambitus. Lower face 
nearly flat, concave at the approach to the peristome. Apical disk excentric 
anteriorly. The anterior ambulacrum III is very different from the others, 
flush with the test, mdening toward the ambitus, having the poriferous 
areas with very small equal pores disposed in pairs. The paired ambulacra 
are very much more obvious, straight, descending low. The pores dorsally 
are unequal, the external elongate, the internal rounded, disposed in pairs 
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on the outer borders of the ambulacral plates. These pores extend as far as 
the ambitus, where they cease abruptly and are replaced by other pores, 
smaller and scarcely visible. They spread out on the lower face at the 
approach to the peristome and are lodg:ed in depressions which widen and 
extend directly to the mouth. Tubercles crenulate, perforate, and scrobicu- 
late, unequal, abundant, and scattered all over the test, more crowded 
toward the ambitus and ventrally, nearly wanting in the ambulacral depres- 
sions. Granules are usually disposed in circles around the scrobicules. The 
peristome is very excentric anteriorly, transverse, elliptical, and opening in a 
depression of the lower side. Periproct posterior, a little above the ambitus. 
Apical disk subdrcular; madreporite slightly developed; the two pos- 
terior genital plates and the two posterior oculars are separated by a com- 
plementary plate [genital 5] which is imperforate, long, and angular, and 
extends to the madreporite. 

As to measurements, Cotteau says the height is 66 mm., lei^th 
121 mm., and width 113 mm. Gstteau publishes a good figure of a com- 
plete specimen in his Spanish report. It is there evident that the plate 
which separates the genitals 1 and 4 and the oculars I and V is an exten- 
sion of the posterior genital 5, which is imperforate. He says (1897) 
that this species is very rare in the Eocene of Matanzas, Cuba, and the 
unique q>edmen figured is in his own collection in Paris. In Cotteau's 
(1875) memoir (p. 46) he says some spediaeas of large ^ze frmn the 
Eocene of St. Bjutholomew, while very incomplete, are perfectly recog- 
nizable aa being this ^lecies by their high form, thicloiess, swellii^, 
absence of the anterior groove, the narrow ambulacral areas, which are 
elongate, superficial, and the structure of the pores. He does not men- 
tion the Cleve collection, which is probably an oversight, as on page 46 
he does not dte any source of the material, as is his custom. On page 6 
he does mention havit^ specimens of this species from St. Bartholomew 
in his own collection. Further, Guppy, in his 1882 paper, distinctly lists 
Asterostotna cubense as part of the material he received in the Cleve 
collection, so that imdoubtedly this is the material referred to by Cotteau. 

Eocoie, St. Bartholomew limestone, St. Bartholomew, Guppy CcAlec- 
tion ex Cleve; specimens described by Cotteau, 1875, p. 46, 2 speci- 
mens, U. S. Nat. Mus. No. 115385. Cotteau gives as locality, Eocene, 
Matanzas, Cuba; the single known specimen from Cuba is in his 
collection in Paris. 

G«iiiii PSEDBASTEROSTOHA Dtmcu, i88g. 

Type species. — AsterostomajimetiM Cotteau. See below. 



■ jlmraoi (Cottean). 



Aiitroslom« jimfnoi Cotteau. 1870. Comptes Rend. Acad, do Sd., vol. TO, p. 273; 1871, 
Mem. Sac. G<oI. de France, ter. 2. vol. 9, p. ISO; pi. 16, fis. 1; pL 17, fis. I; 
1897, Bol. C<MD. Maps Geol. Egpalla. vol. 12, p. 69, plat« 22, figa. 1, 2. 

Cotteau, in his Spanish paper, says that this species is very rare in 
the Eocene deports of Matanzas, Cuba; the unique specimen is in his 
own collection in Paris. 
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PAinflj BCHnrOCORYTHIDf Gngory, 1900. 

Gwus CARDIASTBR Foibes. 
Type species. — Spatangus excentricus Woodward, 1833, Geol<^[y of 
Norfolk, p. 37, also [57], explanation of plate 1, fig. 5. 

Cardiaster cubends, new spades. 
(Plate 12, Figure 1.) 

The following is a description of this q)ecies: 

Test lai^e, low, cordlform, with a deep sulcus anteriorly, bounded by 
a high rounded ridge on either side; posteriorly contracted to a rounded 
end; dorsally a rounded but sloping ridge runs from the apical disk to the 
posterior end. From this posterior sloping elevation and from the ridges 
bounding the anterior sulcus the surface of the test slopes in a gentle incUne, 
right and left from the center to the ambitus. The ventral side is wanting, 
but the indications are that it was at least comparatively flat. The greatest 
height is through the apical disk, which is excentric posteriorly. The width 
and length of the test measure alike, and the height is about but somewhat 
more tl^ one-third of the length. The ambulacra are non-petaloid, flush 
with the surface of the test, except the anterior, which is in a deep groove. 
The anterior ambulacrum III is much narrower than the other areas, but 
widening from the apical disk, [>assing toward the ambitus, the ambulacral 
plates are proportionately and actually higher than in the other areas, and 
the two pores in each plate are small and set at an oblique angle, the lower 
pore being the inner of each pair. Ambulacra of the anterior pair II and 
IV from the apex, where they are narrow, widen prt^ressively to the ambitus, 
and present a strong, sweeping, forward curve in outline, the posterior 
side of each of these two areas presenting the more strongly curved outline. 
The pores of these ambulacra II and IV differ markedly on the two sides 
of each area. Starting dorsally near the apical disk, where the pores are 
all closely alike, being elongate and oval, and passing ventrally, the pos- 
terior row of pores in each area becomes long drawn out and almost slit- 
like and widely spaced. On the other hand, the pores of the anterior half 
of each of these two areas are rounded on the outer side and elongate oval 
on the inner side. Passing ventrally, the pores of these anterior half-areas 
move from the anterior end of eadi plate gradually, until at the ambitus 
they occupy the middle Une (vertically) of the plates; here also both pores 
are smaller and rounded instead of larger and one elongate oval. On the 
anterior half of these two areas II and IV, the outer pores retain an approach 
to a circular form throi^hout the length of the area, but the inner series 
elongate, though not in anything like the degree that they do on the pos- 
terior halves of the same areas. The posterior ambulacra I and V are very 
much shorter and narrower than the anterior pair. They widen and curve 
forward somewhat in passing to the ambitus. The character and shape 
of the pores is similar to those of the anterior pair, but in a very much leas 
degree. The apical disk is situated posteriorly, 35 mm. from the posterior 
border and 56 mm. from the anterior border of the test. The plates of 
the apical disk are in part preserved and genital 5 is alraent, as is typical 
of the genus. Oculars IV and V meet the middle line of the area, but are 
separated from each other by genital 4, showing that it has the typical 
apical disk diaracteristic of the genus. The periproct is not observable, 
as the plates are broken away at the posterior end and nothing of the 
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ventral side can be seen, as that area is quite gone. The surface of the 
test is covered with small, rather widely scattered tubercles, more closely 
associated near the ambitus. Small granules which doubtless existed 
between them are quite wanting, as the surface of the test is much worn. 
Length, 91 mm., width, also 91 mm., the height as it stands measures 
32 mm., but this is somewhat less than the original height of the single 
known specimen, which is worn away ventrally. 

This is the only species of the genus so far found fossil in the West 
Indies. It is very much larger and does not make a near approach to 
any ^)ecies known in American formations. 

Cretaceous, from h^ slopes in the valley of RioYateras, about 21 
miles northeast of Guantanamo, Cuba, holotype, C. T. Ramsden 
collection. 

Funllr HEHIASTERIDA H. L. daxk, 1917. 
G«niia AOASSIZU ValendsiuiM, 1846. 

Type species. — Agasstzia scrobtculata Valenciennes, 1846, Voyage de 
la Venus, Atlas, Zoophytes, plate 1, figs. 2 to 2/. 

Key to the West Inditm Fosiil Specks of Aiasiima. 



(Plate 12, Figures 2 to 4.) 



The following is a description of this species: 

Species of small size, obovate; very widely rounded anteriorly; rounded 
but much narrower posteriorly; upper face very high, suboonical; arched 
anteriorly from the apical disk to the ambitus; the greatest height ts 
through the apical disk; posterior face truncate, nearly vertical. The 
sternum is strongly projecting, increasing in elevation to the anterior end 
of the plastron. The apical disk is excentric posteriorly; anterior furrow 
slight, but well marked dorsally, but it does not extend to the ambitus. 
The anterior ambulacnun III is straight and narrow, the plates higher than 
wide, with small pores near the middle of each plate. Ambulacra II and 
IV, the anterior pair, are very peculiar, the anterior half-ambulacrum 
being reduced to very narrow plates, nearly atrophied dorsally, with very 
small rounded pores. The posterior halves of ambulacra II and IV are 
much more obvious than the anterior halves, and extend farther toward 
the ambitus. The plates are low, relatively wide, with two vertical rows 
of large oval pores. The angle of divergence of ambulacra II and IV is 
less than that of A. clevei. The posterior ambulacra I and V are sunken 
in slight furrows, are longer than in clevei, and have relatively large oval 
pores, much as in the posterior halves of II and IV. Where not worn by 
erosion, small tubercles cover the test, being more dosety crowded near 
the ambitus. The apical disk is small, but details can not be ascertained 
in this specimen excepting for the 4 genital pores, which are obvious. The 
periproct, transversely oval, is situated in the posterior face and is just 
visible from above; the peristome is semicircular, labiate, and situated 
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far anteriorly, 5 nun. front the anterior border. The plastron is wide, 
swollen, and ornamented with tuberdea in regular, close-ranked series. 
The single known s[>ecimen of this species measures 17 mm. in height, 
23 mm. in length, and 20 mm. in width. 

The ^)ecies Agassieia infiata is near to clevei, and the spedmen here 
described was included in tiiat species by Cotteau in his original descrip- 
tion. Guppy made the remark, in his 1882 paper, that this was the 
only known case in which one species of Echini occurred in both the 
islands of St. Bartholomew and Anguilla. The species inflata differs 
from devd in its wider and more conical form, in its anterior curvature 
from the apical disk to the ambitus, in its more marked furrow an- 
terioriy, more elevated swollen plastron, and in the fact that ambulacra 
II and IV are both longer and less divei^nt than in clevei. 

Eocene, St. Barthoksnew limestone,- St. Bartholomew, Guppy collec- 
tion ex CUve, hok)type, 1 specimen only, U. S. Nat. Mus. No. 325610. 

AguaizU cl«Tel Cotteau. 

(Plate 12, FiKures 5 to 7.) 

AiflsiMi dati Cotteau (pen). 187S. KonsL Sven. V«t. Akad. HmuU., vol. 13. No. fi, p. 33, 
pkt«Cfi(>.2to8; 1(01(9.10. Guppy(pan). 1881. SclentilicAsaoc. Trinidad. Proc.. 
pan 12. p. 197. 

The foUowii^ is an extract from the or^;inal description of this species : 
Species of small size, ovoid, rounded anteriorly, a little narrower pos- 
teriorly; upper face very swollen, obliquely indined anteriorly, having 
its greatest height through the apical disk. Posterior face narrow, truncate 
subvertically; a little reentrant. The lower face is slightly projecting, 
depressed in front of the peristome. Apical disk excentric posteriorly, 
anterior furrow scarcely apparent on the upper face, wholly wanting at 
the ambitus. Anterior ambulacrum III straight, circumscribed by small 
pores disposed in pairs. The paired ambulacra are unequal, the anterior 
divergent, subflexuous, slightly excavated; the posterior shorter, nearly 
superfidal. Pores of the anterior paired ambulacra II and IV very un- 
equ£il. The anterior half-area is reduced in all its extent to very small 
pores, rounded, nearly microscopic, disposed in oblique pairs, forming a 
linear series which passes beyond the petals and extends to the p>eristome. 
The posterior half-area is much larger and composed of pores oblong and 
transverse. The two halves approach one another and leave scarcely 
place for a narrow interporiferous band. Pores of the posterior pair of 
ambulacra I and V always equal, nearly identical in distribution to the 
larger (or posterior) half of the anterior paired ambulacra II and IV. 
Tuberdesare crowded, abundant; unequal, most developed on the anterior 
face and on the inframarginaJ region. On the lower face the interambulacral 
plastron is covered with scaly tuberdes disposed in very regular divei^nt 
series. The space occupied by the posterior ambulacra, in place of t«ing 
smooth, is findy granular. The peristome is semicircular, labiate, near to 
the [anterior] border. The periproct is subtransversely angular at the 
summit of the posterior face. Apical disk compact, slightly developed, 
with 4 genital pores, the 2 anterior much less separated than the two pos- 
terior. Madreporite dongate, narrow, and extended to the center of the 
ai»ca] disk, as in Prenaster. The peripetalous fasdole is narrow, sineous. 
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incomplete. At eome distance from the anterior ambulacrum it enlarges 
and goes to rejoin the ntat^nal fasciole, which is sinuous and passes under 
the peripFoct in descending as far as the base of the posterior face. 

One of the two ^^edmens of this species in Washington measures 
13 nun. in he^ht, 19 nun. in length, and 15 mm. in width. The secxmd 
specimen is of about the same size. The relatively large specimen, of 
whidi Cotteau (1875) gives measuronents in the last paragraph of his 
page 33, is evidently the one frwn St. Bartholomew, which is here ccm- 
ffldered a distinct species, A. inftata. While nearly allied, these species 
differ as set forth in the description of A. inftata. 

Oligocene, Anguilla formation, Anguilla, Guppy collection ex Cleve, 
2 specimens, cotypes, U. S. Nat. Mus. No. 11S407. Besides the Cleve 
coiiection, Cotteau mentitHis having material from the museums of 
Stockhohn and Upsala; he does not say whether they were frtan An- 
guilla or not. Southwest side of Crocus Bay, 30 to 50 feet above sea- 
level, Anguilla, T. W. Vaughan collector, 1914, 1 specimen, U. S. Geol. 
Sur. station, 6966. 

G«niis PRBIIASTBR D«Mr, 1853. 

Type species.— Prenaster alpinus Deaor, 1853, Act. Soc Helv. Sd. Nat., 
vol. 38, p. 279 [12 of reprint]. 

Prenuter lovenl Cottoku. 
(Plate 12, Figures 8, 9.) 



The following is an extract from the original description of this species : 
Species of medium size, elongate, ovoid, rounded anteriorly; subcarinate 
posteriorly. The upper face is high, swollen, everywhere of about equal 
height. Posterior face vertically subtruncate, rounded; lower face uni- 
formly rounded. Apical disk excentric anteriorly. Anterior furrow wholly 
wanting, even at the approach to the apical disc. Anterior ambulacrum 
III straight, with pores disposed in pairs of separated pores. The paired 
ambulacra are subpetaloid, slightly concave, open at their extremity, 
unequal; the anterior long, nearly transverse [at an angle of about 155' 
to each other], the posterior shorter, more nearly convergent and forming an 
acute angle [of about 55°] posteriorly. Poriferous areas are wide, composed 
of transverse pores united by a furrow, unequal, the internal oval, the 
ettemal more elongate. The interporiferous areas are well developed and 
depressed in the middle. Peristome semicircular and near the anterior 
border. Periproct oval, opening on the posterior face. The tuberdes, 
apical disk, and fasdoles are not known in this species, and it is only by 
reason of its form, position of the ambulacra, and absence of the anterior 
furrow that it is placed in the genus PrenasUr. 

The only ^^edmen in the collection measures 20 mm. in height, 23 mm. 
in length, and 20 mm. in width. The periproct is high up on the posterior 
end and is just visible from above, though not so shown in Cotteau's 
figures. This b quite natural, for a so nearly globular qiecimen shows 
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more or less, according as it is tilted. The anterior ambulacrum III is 
hardly vi^le and the mouth is visible, but not clearly outlined. 

Eocene, St. Bartholomew limestone, St. Bartholomew, Guppy collec- 
tion ex Qeve, holotype, 1 specimen only, the original of Cotteau's plate 
6, figures 11 to 15, U. S. Nat. Mus. No. 115411. 

Genua HEMIASTBR Detor, 1847. 

Type species. — Spatangus bufo A!. Broi^niart, 1822, Cuvier's Oss. 
Fos8., vol. 2, pp. 320, 604. 

There are 4 species of Hemiaster occurring as fossils in the West Indies ; 
of these I have seen only 1, which is here described as new. 

Key to Ike Well Indian Posiil Species of Hemiaster, 
Poaterfor pculi I and V not half a« long u the ant«ro-laten] II and IV. 

Te«t abruptly narrowed posteriorly 1 petala II and IV moderately divergent.. .. . B. cubensit 

Test not narrowed posteriorly; petals II and IV extremely divergent. E.antiUeiuit 

PoaterlM- petals I and V much more than half as long as II and IV. 

Height ctf teat over 80 per cent of length ; test not sloping markedly to the front.. H.dfwaiquti 
Height <rf teat SO to 60 per cent of length; teat alopiiig markedly to the front B. btrlttyi 

HenlaBter cubeiula (d'OrUgnT). 

Sekiiasltr cubauii d'Orbigny In Agaatta and Deaor. 1847, Catalogue Ralaonnfi, Ann. ScL 

Nat., aer. 3, vol 8. p. 22. 
Hemiaster cubensis Cotteau, 1881, Aim. Soc. G6jl. Belglque. vol. 9, p. 41. plate 4, figi. 1 to 3; 

1S97. Bol. Com. Mapa Geol. Eapafla, vol. 22, p. 73. plat« 25. fig*. 1 to 3. 

Cotteau cites this species as Plioc^ie or Recoit, very rare in the island 
of Cuba; frtnn the d'Orb^y collection in the Natural History Museum 
in Paris. 

Hemlaater antiUaulB Cotteaa. 



Cotteau dtes this spedes as Eocene(?), Santa Luda and Concepd6n in 
the district of Cienfuegos, Province of Santa Clara, Cuba; collections of 
DewalqueinLi^eandComiM6nde! Mapa GeoI6gico de Espana, Madrid. 

Heiniuter dewalqoel CottMU. 



Cotteau cites thb species as from the Eocene(?) of Cienfuegos, Cuba, 
very rare; collection of Dewalque in Li^e. 

HemiastM berkeji, new spedes. 
(Plate 12, Figure 10.) 

The followii^ is a description of this spedes: 

Test lat^, a>rdifonn, high, subconical, rounded below, from the highest 
point of the teat dorsally sloping anteriorly, posteriorly, and laterally to 
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the ambitus. Ambulacra petaloid, wide, in deep, broad furrows. The 
anterior ambulacrum III is narrower than the others and lies in a shallow 
furrow which reaches to the ambitus. Ambulacra II and IV, the anterior 
pair, are widely divei^nt, at an angle of about 95° to each other and are 
in grooves, which extend nearly to the ambitus. They measure 30 mm. 
in length. The posterior ambulacra I and V lie in grooves and are narrower 
and much shorter than the anterior pair, measuring about 18 mm. in lecwth. 
The pores in the paired ambulacra are at the ends of narrow, slit-lilEe 
grooves. The interambulacra are narrow and elevated dorsally. The 
afHcal disk is veiy close to median in position, perhaps actually median, 
but, from imperfections posteriorly, exact measurement in the antero- 
posterior axis can not be made. The a[»cal disk is quite well preserved 
and shows the 4 genital plates with large perforations; the madreporite 
is of medium size, meeting but not separating the other genitals. Oculars 

1 and V are in contact on account of the absuice of genital 5, as is charac- 
teristic of the genus. From imperfections the peristome and periproct 
are not preserved. Small perforate tubercles with scrobicules are scattered 
over the test somewhat distantly and small granules thickly cover the 
spaces between the larger tuberdes. 

The specimen measures 40 mm. in height, and this is a close ^proxiina- 
tion to tiie real height; if not worn ventrally, it would be sl^tly higher. 
It measures about 65 mm. in length and 65 nun. in width. This qiecies 
is very much larger and more conical than any other fossil species of 
the genus from the West Indies; it differs also in its shape from any 
known North American species. At the request of the collector, Mr. 
Graham John Mitchell, this species is named in honor of Professor 
Charles P. Berkey, of Columbia University. 

Cretaceous, Guanica Central, just west of the town of Guanica, South 
coast of Porto Rico, holotype, 1 qjedmesi, station 211. This foeol 
echiiKnd, with a few other fossils, is from a dense, hard limestone frcmi 
the upturned and unccmformab^ beds of the okier formation, which 
Professor Berkey' conaders as Cretaceous. It was collected by Mr. 
Graham Jc^ Mitchell, who had charge of the Pcmoe district in the 
survey work of 1917. 

G«nua PASASTBR Pom«l. 

Type species. — Sckkasler gfihendus Agasaz, 1847, Catalogue Rai- 
8onn6, Ann. Sd. Nat., ser. 3, vol. 8, p. 22. 

All of the species described by Cotteau in his St. Bartholomew and 
Anguilta memoir as Schizaster belong properly to the genus Faraster. 
There are no Recent species of Paraster in the West Indian r^ion, so far 
as we yet know. The genus Sckisasta- is characterized by having only 

2 geni^ pores, which are in genital plates 1 and 4, whereas the gentis 
Paraster has 4 genital pores, 1 in eadi of the genital i^tes existent. 
Genital 5 is absent typically in both genera. 
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Kry lo Ihr Wea Indian FottU Speeia cf Paratltr. 
A. Test about as nide as long; apical system central or a little posterior. 

B. Ambubtcmiii III scajxxly deprassed at ambitus; petals II and IV nearly straight, 

very widely diverging P, antiliantm 

BB. Ambulacnun III much depressed at ambitus; petals II and IV slightly curved; 
not so widely diverging. 
C. Petals II and IV curved outward at tip somewhet abruptly; petals I and V 
three-fourths as long as II and IV, narrow and somewhat 

pointed P. parkmstmi 

CC. Petals II and IV not curved outward at tip; petals I and V not much more 
tban half as long as II and IV. wide and rounded. 
D. Interambatacra 1, 4, and 5 near apical Bystem. much elevsted and some- 
what compressed; petals widest near or )ust distal to middle, taper- 
ing more or less towards each end; test rounded pentagonal F. eUrti 

DD. Interambulacra 1, 4, and S not much elevated or compressed; petals 

widest near tip; teat more evenly oval P. loveni 

AA. Test not nearly as wide as long; apical system markedly poaterin' P. subcyUndritus 

FaraBtet antiOainin (Cottoan). 
(Plate 13, Figurea 1 to 3.) 
SchitasUr aHiiaarum Cottean. ISTS, KoogL Sven. Vet. Akad. Handl., voL 13, No. 6, p. IS, 

plate 5, figs. 3 to 5. 
SMtasUr subeylindrictu Guppy (para). 1882, Scientific Assoc. Trinidad. Proc., part 12, p.197. 

The following is an extract from the original description of thisspedes : 
Species of medium size, nearly as wide as long, subcordiform, expanded 
anteriorly and acuminate posteriorly. Upper fa(« swollen, sloping ante- 
riorly, having its greatest height a little posterior to the apical disk. The 
posterior face is narrow, subangular, obliquely truncate. Lower face 
slightly swollen, rounded on the borders, subndepresaed anterior to the 
peristome. Apical disk subcentral, a little posterior. Anterior furrow 
wide, deep dorsally and attenuated toward the ambitus. Anterior am- 
bulacrum III narrow, elongate, and straight, with simple pores in pairs. 
The paired ambulacra are j>etaloid, subflexuous, excavated, closed at the 
ends and unequal. The anterior ambulacra II and IV are longer than the 
posterior pair; poriferous areas with pores which are alike elongate and 
narrow, united by a furrow; interporiferous areas narrower than the por- 
iferous. Interambulacra are narrow, compressed, and prominent near the 
apex. The peristome is semicircular, near the anterior border. Periproct 
oval, situated in the posterior face. Peripetalous ;and subanal fascicles 
are indistinct, yet visible enough to show they are like those of Schisaster. 
There is only one specimen in the collection in Washington, which 
measures 20.5 nun. in height, 28 mm. in length, and 27.5 mm. In width. 
These measurements greatly exceed Cotteau's, for he says 1 1 mm. in 
height, 17 mm. in length, and 16 mm. in width. However, he mentions 
having 2 specimens, both badly preserved, and his measurements were 
doubtless taken from the other specimen, which I can not locate. It is 
probable that Cotteau's figures were also taken from this seccmd speci- 
men mentioned, as the one in hand does not show some of the features he 
depicts. The periproct is in the upper part of the posterior face, as 
Cotteau describes it, but is indistinct, so does not come out well in the 
photograph of the posterior view. The specimen is so much worn that 
it show^ very little of structural detail. This species {aniiUarum) differs 
from devei in the shape of the test and the shape and depth of the anterior 
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fiiiTcw and lateral petals, and H difieis (nin /oieiif in the saoK diaiacte^ 
ft differs in the funtnr, petals, and genoal dtape from SHbcjtimdricus, to 
«-iiidi ^ledes Gui^y referred it as a synoaym; in (act. it is doser to 
cUoei, as mentKned, than it is to subcytMricus, so tliat perfaafs Giqipy 
made a laftsus calami in this compariscHi. 

Eocene, St. Bartfaolcmew limesteoe. St. Bartfaolomew, Guppy ooUeo 
titmCTCleve,lspectnien,cotype(2speciiDensareTTienrif»iedbyCotteau), 
V. S. Nat. VIus. Na 115404. Fran a con^ooiaate and dialy bed inter- 
bedded with hmestcne bdow the main limestooes and at the topof fxm- 
gloowi-ate series d beds, point betweoi CokmbKr Point and bay next 
St. Jean Bay, St. Barthokmew, T. W. Vaughan collector, U. S. GeoL 
Sur. station 6S976, 1 ^lecinien. Point northwest side ai St. Jean Bay, 
from bed of hmestme at top ttf described section, St. Barthokmew, 
T. W. Vaughan collector, 2 speomens, U. S. GeoL Sur. station 6924. 



. 3L voL 8. p. 22. 
CoCHM ISSl. Am. Soc^ GtU. Mt^Jgw. toL 9^ Pl 3L A. Ayuii. 1«S3. Uca. 
IIbb. Comif. ZoOL. n^ Ith No. I. |x H. Coctm. tS9T, BoL Cam. Mask GroL 
EaMla. ToL 22. i>. S4. pbte 27. •■■. I to X 

This Species, known from a number of European localities, is also 
leccnled faom the West Indies. Cottem refers to it specimais ban the 
'^iocxBe* of Matanzas. Cuba. Cbtteau coOectioi. A. Agaseiz lists thb 
spedes from the "Miocene" of AnguiBa. 



i(0 

rPbte 13. F«w«9 4. S.) 
Sciosdv don Concw. 18T5. CimcL Svcs. Vm. AkwL HukIL. tc^ t J. No. 6. p. 29. piue 3. 

it*. T. 8. ftijva. 1914. Pnic. A<Bd. Kst. ScL. PftSwletohia. n^L OS. pl Ml. 
5f >i M J^taf.Gapc'r(PM^. 18S1. SdntiBc Aaoc THMted. Pkc pvt 11. p. 1«7. 

Hk ibOowing is an extract Erani the original descripticxi of this species: 
Species of mediunt siac, very obliqndy skiping anteriorly, stdboonbforiB; 
maffad pOBterioriy by an attenuated carina. Posterior bee tmncatt 
snbverticaKy. knver iatce roonded on ibe borders, sUghtty swoQcn. Apical 
disk cxcentric poeterioriy. Anterior hinxnr namnr, very deep, with hi^ 
ridges on the borders, while reduced toward the ambitos, it CEteods as 
tar as the peristome. Anterior ambnlacmm til stratgfater and tonger than 
the others, having tbe poriferous areas modi teas developed than the interval 
which separates them. The paired ambulacra are deeply excavated, wide, 
unequal; the anterior II and IV are subfiexisouB, divergeat; the poeterior 
ambulacra 1 and V are shorter, rounded at their dps. having the poriferous 
areas wider than them terval which separates them. The peristcmie, periproct, 
and a part of the bsdoles are not visible in the bagmentary specimen. 
He^t, 27 mm.; length, 40 mm. (this is the length of this indn-idual 
specimen, but as it b very imperfect posteriorty, armthfr specimen mi^t 
aaturaBy givedifierent proportions) ; width, d9 mm. Ambulacmm III is 
ma very deep furrow; the paired ambulacra are also in deep depcesGaoos; 
the petals of ambulacra tl and IV measure 15 rnm m length, but I aurf V 
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are shorter, measurii^ 10 mm. in length. The periproct is quite wanting, 
as the spedmen is broken away posteriorly. 

Cotteau says that this species is very rare and mentioite only the Qeve 
collection. There is only one specimen in Washington, and it agrees so 
closely with Cotteau's f^ures, it is undoubtedly the one from which the 
drawings were made, althoi^;h it does not show all the details there 
depicted. This species is certainly very close to P. loveni, but it seems 
that Cotteau's distinctions are well taken, as clevd is narrower, more 
sw(^en, and espedally has the posterior ambulacra I and V loiter and 
deeper dian in loveni. 

OUgocene, Ar^villa formation, island tA Ai^;uilla, Guppy collection 
ex Qeve, 1 specimen, holotype, U. S. Nat. Mus. No. 115408. Antigua 
formation, \ViIloughby Bay, Montpelier, St. Phillips, Antigua, Dr. A. P. 
Brown cdlector, 1 specimen, I^iiladelphia Academy of Natural Sciences, 
No. 1663. 

PanatST loveni (Cotteau). 
(Plate 13, Fisurea 6 to 9.) 
ScMaasitr seilitt Guppy (>hm> AgaBSk), 1866, Quart. Jour. Geol. Soc. London, vol 21. p. 301. 
SchiaasUr foMNi Cotteau. 1875. Kongl. Sveii. Vet. Akad. HandL. vol. 13, No. 6, p. 39. plate 5, 
Gks- 9 to 13. Guppy. 1883, Sdentific Amoc. Trinidad, Proc., part 12. p. 197. 

The following is an extract from the original description of this species: 
Species good-sized, subcordiform, expanded anteriorly, and subcarinate 
posteriorly. Upper face thick, moderately swollen, obliquely inclined 
anteriorly and posteriorly; marked posteriorly by a very attenuated carina. 
Posterior face subverrically truncate; lower face nearly flat, rounded to- 
ward the ambitus; a little swollen in the middle, depressed in front of the 
mouth. Apical disk subcentral, slightly posterior. Anterior furrow wide, 
deep, subcarinate on the sides, attenuated towards the ambitus, prolonged 
as far as the peristome. Anterior ambulacrum III straighter and longer 
than the others, having its poriferous areas much narrower than the interval 
which separates them. The paired ambulacra are deeply excavated, very 
unequal, the anterior pair II and IV subflexuous, divergent; the posterior 
pair I and V are much shorter, rounded at the tips, having the poriferous 
areas wider than the space which separates them. Peristome transverse, 
labiate, near the anterior border. Periproct elliptical, opening at the 
Bununit of the posterior face, Peripetalous fasdole very sinuous. 

In the U. S. National Museum there are 5 specimens of this spectes, 
one large and the rest anali. The large one measures 26 mm. in he^ht, 
43 nun. in length, and 41 mm. m width. A smaller spedmen, very per- 
fectly preserved, especially ventrally, measures 18 mm. in height, 28.5 
mm, in length, and 26 mm. in width. Guppy, in 1882, says that the 
specimens from Ai^:uilla which he, in 1866, referred to Sduzaster scilke, 
are the same as Cotteau's loveni. The antaior ambulacrum III lies in a 
deep fmrow which is somewhat wido- than in clevei; the anterior pair 
II and IV are m shallower and more open depressions than in clevei and 
measure 13 mm. m lei^th. The posterior ambulacra I and V, also in 
relatively shallow depressions, measure 8 mm, in length. Cotteau com- 
pares loveni closely with parkinsoni, but I have not seen that q)ecies. 
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He says it differs in that loveni is iees swollen, in the divei:g;eh<% of ambu- 
lacra II and IV, and in the nearly central apical disk. 

0%ocene, Anguiila formation, island of Anguilla, Guppy collection 
ex Cleve, 5 specimens, cotypes (the large one is apparently the original 
of Cotteau's plate 5, fig. 9), U. S. Nat. Mus. No. 115391. Beades the 
Cleve collection, Cotteau mentions having specimens from the muse- 
mns of Stockholm and Upsala. Crocus Bay Hill, roadside descent to 
Crocus Bay from Valley, Anguilla, T. W. Vaughan collector, 2 speci- 
mens, U. S. Geol. Sur. station 6893. Crocus Bay, southwest side, 
Anguilla, T. W. Vaughan collector, 1914, 2 specimens, U. S. Geol. Sut. 
station 6894. Crocus Bay, southwest shore from the lowest 10 to IS 
feet of fossiiiferous marls, Anguilla, T. W. Vaughan collector, 1914, 
3 specimens, U. S. Geol. Sur. station 6965. Crocus Bay Bluff, south- 
west side, from the uppermost horizon, 125 feet above sea-level, mostly 
limestone, Anguilla, T. W. Vaughan collector, 4 poorly preserved 
specimens, but doubtless referable to the species, U. S. Geol. Sur. 
station 6967. Spedmens which are wanting in structural detail, but 
fairly referable to this species, Government Road, Aguadilla to Rincon, 
Porto Rico, "Aredbo" limestone, weathered marl, kilometer post 2, 
from roadside grottoes where n^-metal had been taken out, C. A. 
Reeds collector, 7 specimens, station 117, Expedition of New York 
Academy of Sciences, the Porto Rican Government and American 
Museimi of Natural History cooperating. 

Puutei nb^Itaulriciu (Cottuu). 
(Plate 13, Figure 10; Plate 14, F^^e* 1, 2.) 



The followii^ is an extract from original description of this ^jedes: 
Spedes of small size, oblong, rounded anteriorly, subtruncate pcwteriorly. 
The upper face thick, swollen, nearly as high in the anterior region as m 
the posterior, slightly sloping anteriorly. Posterior face vertically Bub- 
truncate. Lower face rounded on the borders, uniformly bulging, which 
gives a very remarkable subcylindrical aspect. Apical disk strongly excen- 
trie posteriorly. Anterior furrow wide, scarcely excavated, apparent only 
at the approach to the summit; very attenuate and nearly wanting toward 
the ambitus. The anterior ambulacnmi III is quite different from the 
others, straight, with small pores, separate and widening in spacing, more 
as they approach the ambitus. The paired ambulacra are excavated, 
flexuous, scarcely open at the tips, very unequal; the posterior I and V 
are shorter than the others, having the poriferous areas distinctly wider 
than the interval which separates them. The interambulacra toward the 
apical disk are narrow, compressed, prominent. The peristome is eemi- 
drcular, labiate near the anterior border. Periproct rounded, opening 
at the summit of the posterior face. Peripetalous fasdole less sinuous than 
in some species. 

Of 4 qiedmens in Washii^ton, the largest measures 20.5 mm. in 
height, 30 mm. in let^ith, and 27 mm. in width. This spedes is dis- 
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tinguished from Its near allies by its shallow and broad antericH- furrow, 
which does not readi to the amtntus, by the diallow depres^ons of the 
paired ambulacra! petals, by tlie far posterior poation of the apical disk, 
and by its strongly rounded form. TTie periproct is very rounded on the 
upper part of the posterior face and is not viable from above. 

Eocene, St. Barthdomew limestone, St. Barthdomew, Guppy collec- 
tion ex Cleve, 4 specimens, cotypes, U. S. Nat. Mus. No. 115416. Cot- 
teau also mentitms havii^ specimens from tlie museums of Stockholm 
and UpsaJa. From a conglomerate and stialy bed interbedded with 
limestone below the main limestones and at the top of the conglomerate 
series of beds, point between Colombier Point and bay next to St. Jean 
Bay, St. Bartholomew, T. W. Vaug^ian collector, 1914, 1 ^)ecimen, 
U. S. Geol. Sur. station 68974. 

Parutor spodes m. 

The following is a description of the specimens: 

Test of medium size, high, rounded, expanded anteriorly, and bluntly 
truncate; narrowed posteriorly. Upper face high, obliquely inclined from 
the highest point pc»teriorly. Border high, rounded, lower face rounded. 
Apical disk subc^tral, a little posterior. Anterior furrow moderately 
deep, subcarinate on the sides dorsally, extended to the peristome. Anterior 
ambulacrum straight and narrow. The paired ambulacra are deeply 
excavated, very unequal. The anterior pair II and IV widely divergent, 
the posterior pair I and V much shorter, rounded at the tips. Peristome 
anterior, transverse. Periproct and fasciotes not visible. 

There are only 2 specimens, the lai:ger heiag the better preserved. It 
measures 26 mm. in he^ht, 33 mm. in lei^:th, and 29 mm. in width. The 
q)ecific identity, and even the generic, are doubtful on account of the 
lack of detailed structure, but it appears to be a Paraster and quite near 
to P. subcyUtidricus. Associated with Cidaris fooeala, sp. nov.,Echino- 
lampas omtmserperUis, and Eupatagus ^. a, as here described. 

Eo«ne, from yellowish limestone, probably the Cambridge formation 
of R. T. Hill, Januuca, with no detailed locality; 2 specimens, Mus. 
Comp. Zo6l. No. 3236. 

Puuter QodH b. 

A specimen of Paraster that is too incomplete to describe as new and 
does not seem referable to any of the known spedea is of interest as being 
from the island of Trinidad, so it is briefly described. 

Test moderately high, truncate anteriorly; pointed posterioriy; dorsally 
with a deep anterior furrow that extends over the ambitus and to the 
peristomal border. The ambulacra are completely obliterated, excepting 
ventrally, where they are seen extending to the peristome. The apical 
disk and periproct are also quite invisible. The peristome is situated far 
anteriorly; it is wide, labiate, and sunken. The specimen measures about 
16 mm. in height, 27 mm. in length, and 23 mm. in width. This specimen 
makes a close approach to Paraster Imeni in form, but that species comes 
from the Oligocene and is probably distinct. 
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Eocene, San Fernando formation, Vitabdla Road, Mount Moriah, 
San Fernando, Trinidad, J. A. Bullbrook collector, 1 spedmen, U. S. 
Geol. Sur. station 8878; U. S. Nat. Mus. No. 328225. 

0«itiia PERIASTER d'OfUgnr, 1854. 

Type species. — Penaster conicus d'Orbigny, 1854, Pal^ontotogie 
Fransaise, vol. 6, p. 274, plate 899. 

The genus Penaster is very dubious. Duncan considers it a synonym 
of Linthia. Apparently no type-species has ever been definitely deag- 
nated for the genus. If Penaster conicus d'Oibigny be now des^nated 
as the type, then the genus can be leo^nized and Cotteau's Periaster 
dongaius from St. Bartholomew can be con^ered as a valid Periaster. 
Cotteau says that the genus Periaster is distii^:uished frcnn Schisaster 
by the fact that its posterior ambulacra are ordinarily more eloi^ate. 

Pniasta «lcmgctaa CottMa. 

(Plate 13, Figure 11.) 

Po-MiMr ilontaHa Cotteau. 1875, Koogl. Sven. Vet. Akad. Handl., vol 13. No. 6, p. 17, 

plate 5, fi|. A. 
Schaoiter (.Periaster) elontalus Guppy. 1882. Scientific Anoc. Trinidad, Proc.. port 12. p. 196. 

The followii^ is an extract ftxim the <xiginal description of this q>ecies: 
The test is of medium ^ze, elongate, hollowed, and expanded anteriorly; 
aubacuminate posteriorly. Upper face high, swollen, strongly carinate 
posteriorly, having its greatest thickness a little behind the apical disk. 
Posterior face subangular and truncate. Apical disk very excentric ante- 
rioriy. Anterior furrow wide, deep, commencing at the apioil disk and 
extending as far as the ambituB. The anterior ambulacrum III ia different 
from the others, with small pores separated by a granuliform swelling and 
disposed in crowded pairs. The paired ambulacra are petaloid, aubflexuous, 
strongly excavated, and very neariy equal in length. The anterior am- 
bulacra II and IV are very divergent [at an angle of about 165' to each 
other], nearly horizontal ; the posterior I and V more converging, forming 
between them an acute angle [of about 40°]; poriferous areaa are wider 
than the interval between them, with pores which are equal, transverse, 
elongate, and united by a furrow. The interambulacral areas are crowded, 
compressed, very prominent at the approach to the summit. Tubercles 
are abundant, small, unequal and scattered ; the largest are in the anterior 
region on the border of the ambulacral furrow. The peristome, periproct, 
and apical disk are not visible in the only known specimen of the species. 

The height can not be given exactly, as the base of the specimen is 
buried in matrix, but it is estimated to be about 18 nun., the lei^th is 
about 34 mm., the width 24 nun. While these measurements differ 
markedly from those given by Cotteau, I think there is no question that 
this is the specimen he figures, for he says that it is very rare, and the 
^lecimen is buried in matrix in the same way that he delineates. The 
q>ecies is distinguished from ita near alUes by its elongate form, apical 
disk excentric anteriorly, deep and wide anterior furrow, and the paired 
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ambulacral petals of equal length; also by the fact that the interam- 
bulacra are stroi^Iy fniidied up and prominent. 

Eocene, St. Bartholomew limestone, St. Bartholomew, Guppy collec- 
tion ex Qeve, 1 q)ecimen, holotype, U. S. Nat. Mus. No. 115418. 

Genoa SCHIZASTBR Agaulz, 1836. 

Type species. — Schizaster studeri Agassiz, 1835, Prodrome Mono- 
graphie Radiaires, Mem. Soc. Sd., Neuchatel, vol. 1, p. 185 [separate 
p. 18). 

Schlzagter adlla Afuaiz. 

Schi*a3t*r tdlla Agairix, 1847, Catalogue Ralsonnf. Ann. Sd. Nat., ler. 3. vol. 8, p. 21 
(mm Guppy. 1866, Quart. Jour. Geot. Soc. London, vol. 21, p. 301). Cotteau, 
1881, Ann. Soc. GCoL Belglque, vol. 9, p. 35; 1897. BoL Com. MaDa Geol. EsDaOa, 
vol. 23, p. 82; plate 26, figa. 4. 5; plate 27. figs. 4 to 6. 

I have not seen material of thb species. Guppy (1882, Scientific 
Assoc. Trimdad, Proc, part 12, p. 197) says that the specimens from 
Ai^uilla, which in 1866 he referred to Sckiisasler sciUtB, shcnild be referred 
to the ^>ecies which Cotteau describes as Sckisasier loveni, here c^led 
Parasler loveni. 

Gitteau describes specimens of sdiltE from the "Miocene" of Cien- 
fuegoe, Cuba, where he says it is rare ; Dewalque collection in Li^e. 

Fuuflr SPATANOn).fi Grey, 1825. 
Gemu BRISSOPSIS Aftraii, 1840. 

Type species. — Brissus lyri/er Forbes, 1841, British Starfishes, p. 187. 

Key lo the West Indian Fossil Sptciet of BrissopHs. 

Petals not very diverBCDt, II and IV aacendinit and Iben curving outward. 

PerlpTDCt not visible from above B.jimtiuA 

Periproct visible from above B. ailantica 

Petals markedly divergent; II and IV not curved; periptoct visible from above. B. antiUanm 

BriuopBls jlin«ioi Cotteaa. 

Briss^fitU jimtnol Cotteau, 1875, Kongl. Sveo. Vet. Akad. Handl., vol. 13, No. 6. p. 6; 
1381. Ana. Soc. G«ol. Belgique, vol. 9, p. 33. plate 3. figs. 5 to 9; 1897, Bol. Com. 
Mapa Geol. Espafia, vol. 22, p. 79, plate 24. fig*. 5 to 9. 

This spedes was described by Cotteau from the "Miocene" of Cien- 
fuegos, San Martin, Province of Santa Clara, Cuba, where he says it is 
rare. Collections of Dewalque in Li^, Cotteau in Paris, and Ccnnisi6n 
del Mapa Geol6gico de Espafia, Madrid. 

Brissopals aOantica Horteuf «d. 

Briaioptis lUlMiiiix Mortensen, 1907. Danish IngoU Expedition, vol. 4. part 2, p. 160. plate 3. 
figs. 6. 10, 17. Lambert. 191S. U6m. Soc. d'Agric. de TAube (Troyes), vol. 79, p. 22. 

This species, described by Mortensen from the living fauna, is repeated 
by Lambert as occurrii^ fosa] in the West Indies. He says that the 
matrix is identical with that of Clypeasler rosaceus, which he also reports 



dbyGoOQlc 



82 FOSSIL ECHINI OF THE WEST INDIES. 

from Anguilla, and he attributes them both to the Pliocene(?), An- 
guilla, 1 qjedmen, collected by J. W. Gregory in 1899; Briti^ Museum- 

BrisMpaii mntillafnm Cottean. 
(Plate 14, Figures 3, 4.) 



The followii^ is an extract from the original description of this species : 
Species of medium size, subcordifomi, a. little acuminate posteriorly. 
Upper face moderately swollen, having its greatest height posteriorly. 
The posterior end is narrow and a little obliquely truncate. Lower face 
depressed, but having posteriorly a swelling in the plastron. The apical disk 
is ex<%ntric anteriorly. The anterior furrow is wide, deep, extending to 
the ambitus, and prolonged below as far as the peristome. The anterior 
ambulacrum III is straight, with very small pores disposed in oblique 
pairs. The paired ambulacra have the petals excavated and nearly equal, 
but the anterior pair 11 and IV are widely separated, while the posterior 
pair I and V are nearer together, and have a tendency to round themselves 
a little on each side of the summit. Poriferous areas are wide, with oblong 
pores, comma-like, nearly equal, scarcely open at their extremity. Inter- 
poriferous areas are very narrow, nearly wanting. Approaching the apical 
disk, the anterior halves of ambulacra II and IV are partly atrophied and 
the pores are reduced to small separated pores. [Similarly in the same region 
the posterior halves of ambulacra I and V are partly atrophied and the 
pores correspondingly reduced.] Ventrally, the ambulacral areas form 
wide, smooth bands; the plates are very greatly developed and the pores 
very widely spaced. The pores are nearer together and enlarge a little 
near the peristome. Tubercles are smalt dorsally, except at the apex and 
on the borders of the anterior furrow, where they are larger; they are also 
larger on the lower side. Peristome semicircular, excentric anteriorly, 
but well removed from the anterior border, Periproct rounded, opening 
at the summit of the posterior face. There are 4 genital pores; the anterior 
pair 2 and 3 are nearer toother than are the posterior pair 1 and 4. Peri- 
petalous and subanal fascioles are narrow, sinuous, and perfectly distinct. 

Hdght, 20 mm., lo^^, 47 mm., width, 38 mm. This is the measure- 
ment of the largest of 3 specimens in Wa^ington; it is somewhat 
depressed, so that if not depressed, it would be a little hi^er. The best 
jMieserved specimen is somewhat smaller and measures 20 mm. in height, 
43.5 mm. in let^^, and 36 mm. in width. A young specimen whidi is 
finely preserved measures 7 mm. in height, 14 mm, in lei^^th, and 11.5 
mm. in width. All the evidence is that this young one and the largest 
one are the ^lecimens which were figiuied by Cotteau. This species 
differs from B. jimenoi and aUanUca, the only other West Indian fos^ 
species of the genus, in that the anterior paired ambulacral petals are 
more divergoit and not curved in antiUarum. Cotteau cites differences 
between antiUarum and a number of European species. 

Oligocene, Anguilla formation, island of Ai^uilla, Guppy collection 
ex Cleve, 3 specimens, cotypes, the originals of Cotteau's plate 6, figures 
19 to 25, U. S. Nat. Mus. No. 115406. Crtjcus Bay, southwest ade. 
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Ai^illa, T. W. Vaughan collector, 2 specimens, U. S. Geol. Sur. station 
6894. Crocus Bay Bluff, southwest side, uppermost hcoizon, 125 feet 
above sea-level, mostly limestone, AngutUa, T. W, Vai^han collector, 
1 specimen, U. S. Geol. Sur. station 6967. Cevicos limestone, Arroyo 
La Mora, west of Cevicos, Dominican Republic, C. W. Cooke collector, 
1 spedmen, U, S. Geol. Sur. station 8599. 

Genus PLAGIOBRISSUS Pomel, 1883. 

Type species. — Spatangus pectoraUs Lamarck, 1816, Anim. sans 
Vert., vol. 3, p. 29— Echinus grandis Gmelin, 1788, Linn^, Syst. Nat., 
ed. 13, vol. 1, part 6, p. 3200. 

Cotteau calk his spades Plagionotus loveni, but Plagiottotus as a 
generic name is not av^lable for Ediini and Pomel's substitute Plagio- 
brissus must be used (see H. L. Clark, 1917, Mem. Mus. Comp. Zool., 
vol. 46, p. 207). Claric considers that the group of Echini distinguished 
under the name Plagiohrissus is rightfully separated from Metalia, as 
it not only differs from that genus structurally, but its get^x^plucal 
distribution is wholly different. Metalia is an Indo-Padfic genus, while 
Plagiobrissus is confined to certain parts of the tropical Atlantic and 
the western Mediterranean. Louis Agassiz first distii^;uished the group, 
but his generic name Plagionotus being preoccupied, A. Agassiz, in the 
Revision, simply merged the component spedes with Metalia of Gray, 
which is the most nearly allied genus. There the matter has rested, 
excepting that Pomel, in his remarkable but generally ignored work, 
suggested the name Plagiobrissus as a substitute for the preoccupied 
Pla^onotus. 

Pbglobriwaa lorenl (Cotteui). 
(Plate U, Figure 5.) 



The following is an extract ftom the original description of this species: 
Species of large size, cordiforra, rounded and strongly indented anteriorly, 
a little acununate posteriorly. Upper face moderately swollen. Apical 
disk excentric anteriorly. Anterior furrow nearly wanting on approaching 
the apical disk; very pronounced toward the ambitus. Anterior ambu- 
lacrum III straight, with small rounded pores. The paired ambulacral 
petals are narrow, long, excavated, espedally in the upper part, nearly 
Buperficial in approaching the ambitus. Poriferous areas are wide, with 
oblong transverse pores united by a furrow, alternating with small granular 
bands. The interporiferous areas are furnished with smJaW tubercles, unequal 
in size and scattered; these areas are of nearly the same width as one of the 
poriferous areas. Tuberdes are of two kinds, one very large, crenulate, 
and perforate, surrounded by a large scrobicule, unequal and scattered; 
these occupy a large part of the dorsal region, descending nearly to the 
ambitus, but clearly limited by the peripetalous fasciole. The other kind 
of tubercles are much smaller, crowded, and very abundant, filling the 
spaces between the large tubercles. Below the peripetalous fasdole and 
as far as the ambitus these smaller tubercles are very fine, crowded, per- 
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fectly homc^eneous, and form small subconcentric and interrupted ranges, 
quite regular. The apJca] disk is granular, with 4 genital pores; the two 
anterior pores 2 and 3 are less open and are nearer together than are the 
two posterior pores 1 and 4. The peripetalous fasciole ie wide, distinct, not 
sinuous, relatively very near the ambitus, subanal fasciole annular. 

I did not take any measurement of the height, but it is very low. 
Cotteau says it is 35 mm. in height. The length is ^proximately 1 10 mm. 
and the width 100 mm. 

There is only one specimen in Wadiingtoni and Cotteau does not 
moition any other, merely saying that it is very rare. It is beautifully 
preserved in part, but very incranplete. Ambulacrum V is finely pre- 
served and also interambulacra 4 and 5, with the indication of the peri- 
proct on die right side of the posterior face. It does not make any near 
apfnoach to any Recent ^ledes of the genus. 

Eocene, St. Bartholomew limestone, St. Bartholomew, Guppy collec- 
tion ex Cleve, 1 specimen, hobtype, U. S. Nat. Mus. No. 115370. 

Oenna HACEOPIfEITSTBS Afuriz, 1847. 

Type species. — Macropneustes deshayesi Agasaz, 1847, Catalc^e Rai- 
aottit^, Ann. Sd. Nat., ser. 3, vol. 8, p. 8. 

Qjtteau's genus Peripneustes is not rect^jiized by authorities and is 
conadered purely a synonym of Macropneustes, which indeed Cotteau 
himself recognized, for the species here considered he put in the genus 
Macropneustes in his Spanish report, 1897. 

Key to Wat Indian Foisii Specitt oj Macropntuftes. 



Hacropn«u>tes derel (CotMma). 
(Plate 14, Figures 6, 7.) 

PtripntusUi Onti Cotteau. 1875. KongF. Svcd. Vet. Akad. Handl., vol. 13. No. 6. p. 40. 

plate 7, fig*. 4 to 7. 
UatTi^pnaisiticUtei Gappy. ISS2, Scientific Anoc. Trinidad, Proc., part 12. p. 198. Cotteau. 

1S9T, B<a. Com. Mapa Geol. Espa&a, vol. 23. p. 93. plate 28. figs. 1 to 4. 

The following is an extract from the ordinal description of this spedes : 
Species of medium size, elongate, subcordiform, expanded aaterioriy, 
acuminate posteriorly. Upper face swollen, inclined on the sides. Sub- 
carinate posteriorly, having its greatest height a little posterior to the 
apical disk. Posterior face truncate subvertlcally, a little reentrant. Lower 
face swollen, rounded on the sides, depressed in front of the peristome and 
marked by an elevation of the plastron. Apical disk excentric anteriorly. 
The anterior furrow is wanting at the summit, but is wide and deep, espe- 
* dally toward the ambitus, which it enters strongly. Anterior ambulacrum 
III vnth small pores, separated, disposed obliquely, alternating on each 
«de with a row of small tuberdes. The paired ambulacra are narrow, 
elongate, and quite deeply sunken, open at the tips. The antoior pair 
II and IV are widely divergent [at an angle of about 145° to each other], 
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nearly horizontal. The posterior pair I and V are a little longer and form 
an acute angle [of about 48°] posteriorly. Tubercles are abundant, fine, 
crowded, and honu^ieneous below the ambitus; larger and more widdy 
spaced dorsally at 3ie approach to the apical disk and completely cir- 
cumscribed by the peripetalous fasciole. Ventrally, around the peristome, 
the tubercles are relatively larger and less numerous; they form on the 
plastron very re^lar longitudinal and radiating series. The peristome is 
semicircular, labiate, excentric anteriorly. Periproct oval, opening at the 
summit of the posterior face. The apical disk is small, with 4 genital pores; 
the anterior pores 2 and 3 are nearer than the posterior pores 1 and 4. 
Peripetalous fasdole very sinuous, following the contour of the ambulacral 
petals; subanal fasciole annular. 

Hdgjit 35 mm,, let^th 61 mm., width 51 mm.; the width would 
measure a little more but for lateral compres^on. This species is near 
to M. antiltarum, but differs from it greatly in size. M. clevei is also 
h^her, more swollen, the anterior furrow nearly wanting at the sum- 
mit, and the apical disk relatively farther posteriorly than it is in 
antiltarum. The apical disk is 24 mm, from the anterior border. 

There is only one specimen in Washii^on, which is doubtless the 
original of Cotteau's figures. He says that it is very rare and does not 
mention other materia than the Cieve collection in his 1875 memoir, but 
does mention other specimens of the species in his Spanish report, 1897, 
where he says the species occurs in Cuba. 

Oligocene, AnguiUa formation, island of Ai^illa, Guppy collection 
ex Qeve, 1 specimen, holotype, U. S. Nat. Mus. No. 115410. Cotteau 
records the ^)ecie8 from the "Miocene" of Cuba and says an internal mold 
is in the collection of the Comm6n dd Mapa Geol^iico de E^jana, 
Madrid. 

UaaopnnistM antflUnnii (Cottran). 
(Plate 15, Figure 1.) 

PtripHtiuta anttUamm Cotteau, 1875, Kongl. Sven. VeC Akad. Handl., vol. 13, No. 6, pp. 7, 
39, plat« 7, fisB. 1 to 3; 18SI, Ann. Soc. G«ol. Belsique, vol. 9. p. 46. 

MacropHetala anliOarum Guppy, 18S2, Sckatl&c Anoc. Trinidad, Proc., part 12, p. 19S. 

MtKroptttmtes antiOantm Cotteau [by clerical error Miuropnaittes oMliUaniu oa hit pose 9S). 
IS9T, Bol. Com. Mapa Geol. Espafia. vol. 22, p. 95, plate 29. figs. 1 to 3. 

The followii^ is an extract from the cwiginal description of this species: 
Spedes of very lai^ size, elongate, subcordif orm ; expanded anteriorly, 
a little narrowed posteriorly. Upper face high and elevated anteriorly, 
strongly inclined posteriorly, having its greatest height a little anterior 
to the apical disk. Posterior face ^ort, truncate, and slightly reentrant. 
Lower face nearly flat, appearing to be a little elevated in the posterior 
interambulacrum, depressed in front of the peristome. Apical disk very 
excentric anteriorly [only about 32 mm. from the border]. The anterior 
furrow beginning near the apical disk is narrow and short at its upper 
portion, wide and deep in approaching the ambitus, which it strongly 
indents. Anterior ambulacrum III wth small pores widely spaced, tlie 
paired ambulacra with narrow, elongate petals are quite deeply excavated. 
The anterior pair 11 and IV are very divergent, nearly horizontal; the 
posterior pair I and V are a little longer and form an acute angle posteriorly. 
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Cotteau says that the known specimens from St. Bartholomew are badly 
worn, but two from the Eocene of Cuba are perfectly preserved and aided 
in completing his description. Tubercles are of two kinds: The larger, 
which are crenulate and perforate, occur dorsally near the summit and 
especially anteriorly on the border of the furrow; they are everywhere 
very definitely limited by the peripetalous fasdole. The other tubercles 
are fine, crowded, homogeneous, very small, principally abundant above 
the ambitus and in the marginal region. The peristome is labiate, semi- 
tunar, and very excentric anteriorly. Apical disk relatively little developed; 
madreporite long, narrow, traversing the whole area [and, as Cotteau ^owa 
in a figure, separating the two posterior genitals 1 and 4 and oculars I and V]. 
There are 4 genital pores, the anterior pair are smaller and nearer together 
than are the posterior pair. The peripetalous fasciole is sinuous, following 
very closely die contour of the ambulacral petals; the subanal fasciole 
is doubtful. 

He^ht 44 mm., length 128 mm., widtli 99 mm. These measurements 
differ very much from Cotteau's, who says the height is 43 mm., length 
1 17 mm., width 105 mm. His measurements were doubtless taken from 
one of his Cuban specimens, for his published figure was from cme of 
these, as he states. 

The Washii^ton specimen b longer and narrower than Cotteau's 
measurements and also than his published figure, and the apical disk is 
much farther forward, being about 32 mm. from the anterior border, 
whereas in Cotteau's figure it is 41 mm. from the anterior border. I 
think it is quite probably a distinct species, but it is so worn that sur- 
face characters are largely eroded away and it therefore seems best 
to leave it where Cotteau placed it. In position and shape of the 
ambulacra it agrees well vnih Cotteau's figure, and it may be merely 
a variant. In the Washington specimen ambulacra II and IV are* at an 
angle of about 160" to each other, and ambulacra I and V are at an 
acute angle of about 40^ to each other. 

This species is distinct from others known in the genus in its great 
size, its elongate form, elevated anteriorly and strongly inclined pos- 
teriorly, its wide and deep anterior furrow, its paired ambulacral petals 
very loi^ and deep, its small tubercles, and very sinuous peripetalous 
fasciole. 

Eocene, St. Bartholomew limestone, St. Bartholomew, Guppy collec- 
tion ex Cieve, cotype, U. S. Nat. Mus. No. 115369. Cotteau adso dtes 
specimens from the Eocene of Mantanzas, Cuba, which are ootypes 
and in his own collection. 

Genoa BRISSUS Gray, 1815. 
Type species. — Spatangus brissus Leske, 1778, Add. ad Klon, pp. 
XX, 182. 

Key lo the Weat Indian Fossil Spedes of Briisus. 

Width of teat 70 per cent of lensth (more or let*); pcriproct not visible from above.. . B. bristus 
Width of tett S5 per cent of length (more or lem); periproct trBiuvertely elongate, 

visible from above B. ixipnu 
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BrlHui Misas (Leake). 

Spatmtgiu bristus Leake, 1778, Add. ad Klein, pp. zz, 183. 
Spatangia columbarh Lamarck. 1816, Anirn. sant Vert, vol i. p. 30. 

Brisiui calnnUmris A. Agaaaii, 1883, Mem. Mus. Comp. ZoOl., vol. 10, No. L p. 93. Cotteau, 
1897. B<A. Com. Maps Geol. Eapona, vol. 22, p. 77, plate 26, Gga. 1 to 3. 

I have not seen fossil material of this species. Cotteau, in his ^>anish 
paper, describes the s[>ecies and copies some old figures of a specimen 
tram Cuba, but without detailed locality. According to Cotteau, this 
^)ecies probably also occurs in Guadeloupe. Indeed, A. Agasstz lists 
the species as from the Pliocene of Guadeloupe. It appears evident, 
from his resorting to a copy for an illustration, that Cotteau had no 
material himself . 

Biiiaua exlpnia Cottoui. 
(Plate 15, Figurea 2 to 4.) 

Britutt dimidialHs Gappy (Hon Agsaaiz), l866,Qiiart. Join. Geol.Soc. London. v<d. 22, p. 301. 
Britsiu txigiaa Cotteau. 1875. Kongl. Sven. Vet. Akad. Handl.. vol. 13. No. 6. p. 35. plate 6. 

&g». 16 to IS. Guppy, 1882. Scientific Assoc. Trinidad, Proc., part 12, p. 198; 

1911, Quart. Jour. Geol. Soc. London, vol 67, p. 68S. 

The following is an extract from the or^;inal description of this species: 

Spedes of very small size, elongate, narrow and rounded anteriorly, 
subtruncate posteriorly. Upper face swollen, subcarinate posteriorly. 
Lower face regularly elevated, depressed in front of the peristome. Apical 
disk, very excentric anteriorly. Anterior furrow wholly wanting, anterior 
ambulacrum III straight, elongate, narrow, with large tubercles; pores are 
widely separated and scarcely visible. The paired ambulacra are wide, 
subflexuous, very unequal; the anterior pair II and IV are nearly trans- 
verse, a little rounded at the ends, moderately excavated; the posterior 
pair I and V are longer, straighter, a little deeper and much less divergent. 
The poriferous areas are wide, with elongate, narrow, equal pores in the two 
half-areas approaching one another so closely as to leave no interporiferous 
area. Tubercles are relatively well developed doisally on the border of 
ambulacrum III and near the apical disk on the interambulacral areas; 
fine and crowded on the marginal region; lai^er and more widely separated 
ventrally. Peristome semicircular, very excentric anteriorly. The apical 
disk is small, compact, granular, with only 3 genital pores in the specimen 
in hand; the genital pore of the madreporite appears to be atrophied. 
Peripetalous fasciole subflexuous, not limiting the large tubercles of the 
dorsal side. 

Height 11 mm., ler^^th 19 mm., width estimated at 13 nim. It is 
estimated because one side is cru^ed and therefore an exact measure- 
ment of the width can not be made. 

This beautifully preserved specimen in Washington is the only one 
that Cotteau had, as he states. It is therefore a holotype and the niginal 
ofhisf^ures. The ambulacral petals 1 1 and IV, which measure 5 mm. in 
length each, are at i^ht angles to the loi^ axis and, except for the slight 
forward curvature, are almost in a strait line, maldi^ practically an 
angle of 180** with each other; petals I and V are a little longer, measur- 
ii^ 7 mm. each ; they extend l:ack, formii^ an acute ai^te of about 40" 
postericH'ly. The absence of a genital pore in the madreporite, as noted 
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above, is obvioudy an abnoimal feature, as 4 pores are the typical 
generic character; ^e absence of a genital pore in Recent Echini is not a 
very rare occiuraice, as I have elsewhere noted (FTiylogeny of the Echini, 
p. 170). 

Another specimen in the Guppy collection at Washington (my plate 15, 
fig. 4) is larger than the one that Cotteau described. ItmeasuresiTmm. 
inheight, 34 mm. in length, and 23 mm. in width. This spedmen is much 
broader anteriwiy than the type, but otherwise has the essential ^jedes 
characters. As it is nearly twice as large as the type, posaHy this change 
in shape may be a matter of development, or it may be a variation. The 
sh£q)e would be apparently the only feature of difference. Cotteau says 
tiiat having only one small specimen to represent this species, it may be 
that it is the young <rf srane larger one not yet known. It differs from the 
Recent West Indian spedes Brissus unicola Leske by beii% longer and 
narrower, dcwsally more carinate at. the posterior end, and by the doae- 
ness of the p<»iferous areas of the paired ambulacra, which do not have 
any apjMedable intermediate area. 

CH^ocene, Ai^uilla formation, island of Anguilla, Guppy collection ex 
Cleve, 1 specimen, holotype, U. S. Nat. Mus. No. 115396. Anguilla, 
Guppy collection, 2 specimens, U. S. Nat. Mus. No. 115378. Evidently 
these last are the specimens referred to by Guppy in his Trinidad pE^ier 

as "the examples of this ^)ede& recorded by me in 1866 as 

dimidiaius were much larger and in better preservaticn than 

the single specimen of the Cleve collection." Guppy in 1911 notes that 
Brissus exiguus has lately been obtained from "Miocene" [Ol^ocene] 
beds in Trinidad associated with the characteristic fossils of that 
formation. 

0«inti EDPATAOVS Agusic, 1847. 

Type species. — Eupatagus valenctennesii Agas^, 1847, Catalogue 
Raisonn^, Ann. Sd. Nat., ser. 3, vol. 8, p. 9. 

This is Cotteau's Euspatangus, an emended spelling. The West 
Indian fos^ ^}edes of Eupatagus are very different fn»n the single 
Recent ^ledes from Australia. They are readily distii^:ui^ed from each 
other, as follows: 

Key to the Wtit Indian Fotfil Species of Eupatagut. 

A. Apical tyttaa odIj a little exoentric onteriorlr; petali II and IV widely diver- 
sent, but not nearly at right angiea to long axis of t«8t. 
B. Petals II and IV half aa wide as long; theii interporiferoui aieSBlabout 60 pa 

cent, of their width B. ^amdifioria 

BB. Petals II and IV not nearly half aa wide a» long; their interporiferous anas 

half their width E. devti 

AA. Apical syitem very markedly anterior; petals II uid IV nearly at right angles 
to long axis of the test. 

C. Petals relatively short, so that intiafasdolar'area does not cover most of abactloal 

surface; petals II and IV not ctirved. 

D. Inteiporifennis aiea of petals (espedally of 1 and V) widest at middle or 

distally E. anUUaruiH 
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DD. IntopralfcnjuBanaBwldest proxitnally; porifenuiareaAcurred E-dtfruna 

CC Pctala veiT long, nearly or quite reaching ambltiu. so that intrabaciobr area 
coven all of abactinal ■uifoce. 

E. Width ciceedi lenstb E. lOruphu. 

EE. Lenith exceeds width. 

F. Tctt high and narrow (beizbt much aum than haU the length; width 

about SO per cent, of length}; petals tl and IV atnight B. tubattil 

FF. Teat low and wide (height ten than half the length; width about 90 per 
cent, of length) ; petals II and IV curv^ forward. 

C. Test widest anteriorly; peristome little sunken E. (bfdlM 

GG. Teat widest poaterlorly; peristome deeply sunBcen E. M»(kdN< 

Eiv*ti(iit gnndUlofas (Cottun).- 

(Plate 15, Figures 5, 6.) 

Etataianpa pamUjIenu Cotteau, 1875, KongL Sven. Vet. Akad, Handl., vol. 13, No. A, 

p. 45, plate 8, fig*. 5, 6. 
£ii>a(«tiw dfwf Guppy (pan), IMl, SckntiSc Assoc. Trinidad, Proc. part 13. p. 199. 

The following is an extract from the or^iinal description of this species : 
Species of large size, elongate, a little contracted anteriorly; dorsally 
high, thick, and swollen; slightly carinate posteriorly; ventrally nearly 
flat. Apical disk excentric anteriorly. Anterior furrow wanting near the 
airical disk, more pronounced as it approaches the border, entering the 
ambitus strongly. Anterior ambulacrum III straight, narrow, and long, 
with very small pores, separated widely and scarcely visible. The paired 
ambulacra petaloid, very wide, nearly closed at their tips, and unequal. The 
anterior pair 11 and IV ie a little arcuate in approaching the apical disk. 
[They are widely separate, presenting an angle of about 1^3° to each other.] 
The posterior pair I and V is just a little longer, less divergent, and forming 
an acute angle [of about 55°] posteriorly. Poriferous areas are wide, slightly 
sunken; the pores are rounded and very open, united by a furrow. [Inter- 
poriferous area very wide.] In the ambulacra II and IV, the anterior pori- 
ferous area is very rounded and the pores become very small in approaching 
the apex. The tubercles are of two kinds, as in all species of the genus; 
the larger scattered, less developed than they are ordinarily, and some are 
preserved in the posterior interambulacrum; the other kind of tubercles 
are small, crowded, and hom(^neous. Peripetalotis fascicle nonsinuous, 
the rest scarcely visible. 

Hdght 42 nun., length 74nim.; as the spedmen is wantii^ posteriorly, 
this measurement is inadequate; if complete, it would doubtless be from 
3 to 5 mm. longer; the width is 64 mm. 

Cotteau says that he had only a single specimen, which was from the 
Cleve collection. It is very much worn and shows very little of the 
surface characters, yet shows the petaloid ambulacra very well. Ambula- 
crum III is very narrow; the anterior paired ambulacra 11 and IV are 
very wide, 14 mm.; the posterior ambulacra I and V are a trifle nar- 
rower, measurii^ 13 mm. in width. This species is to be recognized from 
others by its size, shape, the anterior furrow, well mariced at the ambitus, 
and especially by the width of the paired ambulacral areas, which is a 
striking character. 

Eocene, St. Bartholomew limestone, St. Bartholomew, Guppy collec- 
tion ex Cleve, 1 specimen, holotype, U. S. Nat. Mus. No. 115371. 
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EniMttaciii ipedM m. 

The following is a deecription of the specimen: 

Species of large size, rounded, dome-shaped; a little narrower anteriorly 
than posteriorly. Anterior furrow wanting dorsally, clearly nuu-ked as a 
broad, shallow furrow on approaching the ambitus. Ambitus below the 
midzone. Rounded on the border, ventrally sunken around the peristome. 
Apical disk anterior, 32 mm. from the anterior border and 65 mm. from 
the posterior border of the test. Anterior ambulacrum straight and narrow, 
flush dorsally, lying in the shallow furrow toward the ambitus. The paired 
ambulacra are petaloid, of moderate width, slightly sunken. Ambulacra 
II and IV widely divet^nt, at an angle of about 155° to each other. The 
posterior pair I and V form an acute angle of about 50° posteriorly. Por- 
iferous areas are wide, the pores elongate, comma-shaped, and united by 
a furrow. Interporiferous area about the width of a poriferous. The 
ambulacra are too incomplete for a full description. Larger tubercles are 
scattered thickly over the surface of the test; the smaller abundantly fill 
the spaces between the larger tubercles, but are visible only in favored 
spots. The peristome is anterior, but details are not visible. The periproct 
and details of the apical disk and fascioles are wanting. 

He^t SO mm., length 97 mm., width 85 mm. This species resembles 
E. ^andiflorus, but difiFers in that the ambulacral petals are vey much 
narrower and the apical disk is farther anterior. The paired petab are of 
about the same width as are those of E. clevei, but petals II and IV are 
much more divergent. Coming from Jamaica, from whidi island cmly a 
few fos^ Echini are at present known, the specimen has a consideratJe 
interest. It came in the same lot with the same lithological facies as 
the Cidaris foveata, sp. nov., and Echinolampas ovumserpeiUis as here 
described. 

Eocene, probably from the Cambridge formation of R. T. Hill, 
Jamaica, no detailed locality; 1 specimen, Mus. Comp. Zodl. No. 3237. 

Et^tacni dsTel (Cottran). 

{PlaU 16, Figures 1, 2.) 

Etapalanpa clerti Cottcan, 1875, KoDft. Sven. VeL Akad. Handl.. vol. 6, No. 6. p. 44, 

plate 8, fill. 1 to 4. 
Eiipaiopis dttti Guppy (pan). 1882. Sd. Amoc. Trinidad, Proc.. port 12, p. 199. 

The following is an extract from the cmginal description of this spedes: 
Species of medium size, elongate, rounded, and a little expanded ante- 
riorly; more narrow and truncate posteriorly; thick dorsally, swollen, a 
little inclined anteriorly; high and subcarinate posteriorly. Ventrally 
nearly flat, a little depressed anteriorly, presenting a slight elevation in 
the posterior interambulacrum. Apical disk excentric anteriorly. Anterior 
furrow veiy attenuate, nearly wanting. Anterior ambulacrum III straight, 
narrow, long, with small pores scarcely visible. The paired ambulacra 
are wide, petaloid, subflexuous, closed at their tips and unequal. The 
anterior pair II and IV are widely divergent, but are not transverse, a little 
arcuate; the posterior pair I and V are longer than the others, forming 
between them an acute angle posteriorly. Poriferous areas are wide, a 
little depre^ed, with pores rounded, very open, and united by an oblique 
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furrow. Tubereles are abundant, very unequal, moderately developed, 
nearly as numerous in the posterior interambiilacrum as in the other areas 
and drcumscribed by the peripetalous fascicle. Ordinary tubercles are 
abundant and crowded toward the ambitus in the inframarginal region and 
on the ventral swelling of the posterior interambulacrum. They are a 
little more mdely spac^ on the approach to the peristome, leaving wholly 
smooth the ventral area of the posterior ambulacra I and V. Peristome 
narrow, sublabiate, transversely elongate, excentric anteriorly. Periproct 
oval, opening at the summit of the posterior face. The apical disk is narrow, 
compact, granular, and remarkable for the development of the madreporite 
which traverses the length of the disk, and in Cotteau's figure it is seen to 
separate the posterior genitals 1 and 4 and oculars I and V. Four genital 
pores, the two anterior (2 and 3) are nearer and less open than are the 
two posterior (1 and 4). Peripetalous and subanal fasdoles non-nnuous. 

Height 34 nun., length 61 nun., width 48 nun. Hie Washington 
q)eamen is much worn anteriorly and shows Uttle detail anterior to the 
apical disk. This species is distii^ished from E. anHUarum by its 
larger size, by the fact that it b very broadly rounded anteriorly, is pro- 
portionately wider; is more elevated and subcarinate postericMdy; the 
anterior paired ambulacra as far as made out (petal 1 1 is preserved in part, 
but petal IV is completely oUiterated, as is also the anterior petal III),, 
are wider and less divetgent, in place of being nearly horizontal, as 
they are in anidllarum. Ambulacra 11 and IV present an angle of 
about 125° to each other, and the posterior pair 1 and V make an acute 
ai^le of about 65° to each other. The peristome is transversely elon- 
gate, instead of beii^ nearly round as in antillarum. 

Cotteau says that this spedes is rare and mentions only the Cleve 
collection. It is probable that the Washii^^coi specimen was the only 
one that he had, as it agrees well with his measurements, and while it 
does not show all the details of his figures, it has nothing discordant 
with them. 

Eocene, from the St. Bartholomew limestone, St. Bartholomew, 
Guppycollection ex Cleve, 1 specimen, apparently the holotype, U. S. 
Nat. Mus. No. 115379. 

Biqwtigni uitniuiiin (Cotteca). 

(Plate 16, FiKurea 3 to 6.) 

EMapatoHgua anHUanm Cotteau. 18TS, Kongt. Sven. Vet. Akad. Haiidl., vol. 13, No. 6, 

p. 43, plate 7, fig& 8 to 13. 
BitpaUpa antiU«rum Guppy. 1S82, Sd. Amoc. Trinidad. Proc., part 13. p. 199. 

The fdlowing is an ectract from the original description of this qiedes: 
Species of small size, rounded and subdilated anteriorly; narrower and 
truncate posteriorly; a little swollen dorsally, thick on the borders. Lower 
face nearly flat, marked with an elevation corresponding to the posterior 
interambulacrum, which is prominent and subangular. Apical diek very 
excentric anteriorly. Anterior furrow very attenuated, nearly wanting. 
Anterior ambulacrum III narrow, long, and straight, with very small 
pores scarcely visible. The paired ambulacral petals are closed at their 
tips, very unequal; the anterior II and IV transverse [at an angle of about 
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150° to each other); the posterior I and V longer, very arcuate, forming 
between them an acute an^e [of about 55°] poeteriorly. Poriferous areas 
are wide, depressed, with rounded, very op«i pores, united by a furrow 
and strongly channeled . Tubercles are of two kinds ; the larger are medium- 
sized, unequal, scrobiculate, irregularly disposed, and circumscribed by 
the peripetalous fasciole. These tubercles are Jess abundant and smaller 
in the posterior interambulacrum. The smaller tubercles are crowded 
and abundant, very fine above the ambitus, a little larger inframarginally 
and on the elevation of the posterior interambulacrum ventrally. They 
are more widely spaced toward the peristome and on the ventral surface 
leave nearly smooth the areas of the posterior ambulacra. The peristome 
is subcircular, a little elongated, excentric anteriorly. The periproct is oval, 
opening at the summit of the posterior face. The peripetalous and the 
anal fascicles are observable only at some points. They appear to be very 
little ^nuous. 

There are 2 specimens in the U. S. National Museum. The larger 
measures 18 mm. in height, 47 tnm. in length, and 33 mm. in width; the 
smallo" specimen measures 17 mm. in hei^^t, 38 mm. in lei^^, and 31 
mm. in width. The smalls qiecimen (my plate 16, figs. 5 and 6) is the 
better preserved of the two and more closely agrees with Cotteau's 
spedhc description. It is apparently the or^iinal of his plate 7, figures 
8 to 11.' This spec^en is broadly rounded anteriorly, presentii^ one 
neariy continiunis curve from one sade around the brader to the other; 
posteriorly it is mudi narrower and truncate. The larger specimen (my 
plate 16, figs. 3 and 4), which is apparently the or^^inal of G>tteau'B 
plate 7, future 12, is in shape almost the exact reverse of the small qjed- 
men. It is narrowly rounded and truncate anteriorly and broadly 
rounded pwsteriorly, presenting one nearly ccmtinuous curve from one 
side aroimd the border to the other side. The test is widest distinctly 
posterior to the middle. The antericr petals II and IV are markedly 
wider than the same petals of the smaller specimen and the petals of tli^ 
posterior ambulacra curve outward, not inward, as they do in the sm^ler 
specimen. These difierences may be only a matter of variation, but this 
large specimen is probably a distinct ^^edes. As I have noted these 
characters mainly cm the phot(^;raphs and have not the ^>ecimens before 
me, I he^tate to describe it as a new sF>ecies and therefore leave it where 
Cotteau placed it, under atUillarum. 

The small size, ovate or obovate form, and almost perfectly trans- 
verse anterior pair of ambulacra distinguish this spedes from other 
West Indian fossil species of Eupatagus. 

Eocene, St. Bartholomew limestone, St. Bartholomew, Guppy collec- 
tion ceCteve, 2 specimens, cotypes, U.S. Nat. Mus. No. 115395. Beades 
the Qeve collection, Cotteau mentions having specimens from the 
museums of Stockholm and Upsala. 

> Bp clerical eiror, Cotteau, In hit t«zt (p. 43), refcn thii (pecica to plate 7, ficum 7 to 11. 
which thonld read, figuiea 8 to II. Similarly, in bU description of the fisurea, each figure refeired 
to i« one number too low: fi|ure 7, aide view, thould read, figure 8, aide view, etc. The legend 
on the plate i* aniect. 
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Ei^atastit deprMBus, iww ipodei. 
(Plate 16, Figure 7.) 

The following is a description of this species: 

Test subcordiform, broadly rounded anteriorly; narrower posteriorly; 
very low dorsally, curving very g:ently from the hi^est point at the apiotl 
disk to the relatively high rounded border on all sides; ventrally it is very 
nearly flat as far as preserved, but wanting in part posteriorly. Anterior 
furrow very slight, deepening and widening as it approaches die ambitus. 
Ajiterior ambulacrum III narrow, 2.5 mm. wide at halfway from the apical 
disk to the border, with small pores, widely spaced and inconspicuous. Petals 
of the paired ambulacra slightly raised, narrow, curved, pointed, nearly 
closed at the tips. The anterior pair II and IV is widely divergent, but 
not transverse, at an angle of about 140° to each other, 21 mm. long, curving 
gently anteriorly; the posterior pair I and V (ambulacrum V is wanting, 
but the suture of its contact with interambulacrum 4 exists, thus indicating 
its contour on that side) is longer, 28 mm. in length, curving outward and 
forming an acute angle of about 60° to each other posteriorly. Poriferous 
areas are narrow, sunken, with nearly round medium-sized pores connected 
by a deep, strongly marked furrow. Tubercles are of two kinds. The larger 
are very large, with strongly marked scrobicules, they are widely spaced on 
the four anterior interambulacra dorsally, but are wanring on interambu- 
lacrum 5, and are circumscribed by the peripetalous fasciole. Ventrally, 
these primary tubercles are crowded near the border; for the rest of the 
ventr^ area they are abundant but more widely spaced. The ventral side 
is too imperfect, or in part wanting, to show much detful. Small tubercles 
are crowded and occupy the spaces between the large tubercles and alone 
exist on the ambulacral areas and on the posterior interambulacrum 5 
dorsally. Peristome obscurely outlined, but wide and excentric anteriorly, 
24 mm. from the anterior border. Periproct wanting, apical disk excentric 
anteriorly, 27 mm. from the anterior border; it is very small, and imperfect 
from a local fracture, but the madreporite with its large pore is preserved. 
The peripetalous fasciole is obscurely marked, following the outline of 
the petals; the subanal fasciole is wanting, as the test is largely broken away 
at that area. 

He^ht 13 mm., length about 65 mm., width 60 nun. This species b 
characterized by its very low, flat form, yet, with high rounded border 
and curvii^ narrow ambulacra, is radically diff^'ent from any other 
fossil West Indian species of the genus. It approaches nearest to 
Eupatagus caroHnensis W. B. Clark,* but is much larger and flatter, 
with a distinct anterior sinus which is quite wanting in caroHnensis. 

Oligocene, high bluff, 2 km. southwest of Juana Diaz, Porto Rico, 
from huge blocks of fallen limestone where irrigation flume is covered 
with earth, 1 specimen the holotype, staticm 199, American Mus. Nat. 
Hist. No. 18573, C. A. Reeds collector, under auspices of the New York 
Academy of Sciences, the Porto Rican Government and the American 
Museum of Natural History t»OpCTating. 

■ Clark and Twltchell. 1915. Monograph, U. S. G«ol. Sur., p. 1S3, plate 71. Bga. 3a U> 3d. 4. 
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Bi^tacu abnvtoi (GngMT)- 
ArchaopntHtUs tbruftus Ctegoty, 1S91, Quart. Jour. Geol. Soc. Loodoo, toL 48, p. 1«3. 

plate 4. fica. I to 3. 
Asteroiloma, ap. nov. Gregory, tS92, BtUL Geol. Soc. Amer.. vcd. 3, p. 107 |emt» p. sU wrt, 

(or j4«Mr«rtOM>d, n. ip. t«wl ArckaofirnaUr abmpUa Grec.|. 

This species belongs to Eupatagus rather than Archaopneusles because 
of its close relationship to Eupatagus cubensis (Cotteau). It has no near 
relationship to Palaopneustes hystrix A. Agaaaz, whidi Recent spedes 
Oegory made the type of his genus Archeeopneustes. Gregory does not 
give a geological age to this species in his description, but in a later paper 
(1895, Quart. Jour. Geol. Soc., vol. 51, pp. 255 to 312) says that theOceanic 
series is younger than the Scotland beds. R. J. L. Guppy' refwrts finding 
Eckinolampas anguiUa in the bed whence this species came. The age of 
the depodt, the Bissex Hill formation, would therefote be Oligocene, either 
the Antiguan or the Anguillan horizon. For a new Eupatagus fiDin 
Barbados, recently received by the U. S. National Museum, see p. 3. 

Oligocene, uppermost limestone of the Oceanic series, Bissex Hill "beds," 
Barbados, G. Firth Franks collecttM-; type, British Museum, No. E 3433. 



is (Cottetn). 

UtTopnttata cihtmii (Cotton). 187S, KoacL Sveo. Vet. Akad. HandL. vol. 13, No. 6, p. 6; 
18S1. Ann. Soc. G«ol. Belgique. toL 9. p. 48. plate 4. H- '>; 1897, Bol. Con. Map* 
Geol. Etpa&a, voL 21. p. 91. plate 13, &«>. 1 to 4; plate 25. £(. 7. 

I have not seen spedmens of this species. It belongs in the genus 
Eupatagus rather tlum Macropneustes, because the ambulacral petals are 
fludi, not sunken. Cotteau describes the species from the Eocene of 
St. Martin, Province of Matanzas, Cuba, Cotteau collection, Paris; also 
ingenio Omstanda, in the Province of Santa Clara, Cuba, collection 
C(nnisi6n del Mapa Ge<rf6gico de Espaiia, Madrid. 
Etipattgiu «letani, new speciM. 
(Hate 16, Figure 8; Plate 17, Figure I.) 

The following is a description of t^ ^ledes: 

Species of large size, ovate in outline, broadly rounded anteriorly, nar- 
rower and almost coming; to a point posteriorly. Upper face subconical, 
the apex coindding with the apical disk, which is excentric anteriorly. 
From the apex the test slopes quite steeply anteriorly and more gradually 
posteriorly and laterally to the ambitus. It is rounded quite sharply at 
the ambitus. The ventral side is depressed about the peristome and rises 
in a prominent elevarion in the plastron, espedally posteriorly. This 
swelling, while marked, is not as excessive as it is in the next spedes, £. 
vaughani. There is a slight depression anteriorly in which the ambulacrum 
in lies, which could hardly be called a furrow. The paired ambulacra 
all lie in radial slight depressions of the test. The anterior ambulacrum 
III is straight, narrow, with small pores situated in the lower half of the 
plates. The paired ambulacra are rather narrow for the size of the spedmen 
(13 mm. at the widest part), petaloid, widening markedly below the petals, 
widest at the ambitus, thence narrowing to the peristomal border. Ambu- 
lacra II and IV, the anterior pair, are widely divergent, almost at right 

■ Gappy, R. J. L., Quart. Jour. Geol. Soc. Londoo. vol. 67, p. 692, 1911. 
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angles to the long axis, lying at an angle of about 160° to each other. The 
posterior pair I and V converge strongly, forming an acute angle of about 
65° posterioriy. Poriferous areas are narrow, the outer pores elongate, 
oblique; the inner slightly oval. The interporiferous areas are narrow; near 
the peristome the pores are close together and sitxiated near the lower border 
of «ich plate. Interambulacra are broad, the lower border of the plates 
beii^ markedly curved. Plastron long, rather narrow, and it, with the 
adjacent ambulacra I and V, is moderately but distinctly elevated. 
The primary tubercles are small, perforate, crenulate, and scrobiculate; 
scattered on the dorsal surface, more crowded toward the ambitus and 
ventrally. Small granules are scattered abundantly between the primary 
tubercles and form rings around the latter. A few spines are preserved in 
protected spots; these spines are slender and adcular, and the best pre* 
served measure about 5 mm. in length. The apical disk is very small, 
with 4 genital plates having extra large genital pores; the pores of genitals 
2 and 3 are nearer together than are those of 1 and 4. The madreporite 
extends back, separating the posterior genitals and oculars. Oculars are 
very small. The peristome is situated anteriorly, but at a considerable 
distance (30 mm.) from the anterior bonier; it is in a moderate depression, 
transversely elongate, labiate. The periproct is not dearly outlined in any 
of the specimens, but it is large, oval tn the vertical plane, and ^tuated on 
the posterior face, not visible from above. 

This spedes is reixesoited by several finely preserved Bpedmena. 
The holotype (plate 17, fig. 1), whidi is the most <xnnplete dorsally, 
measures about 43 mm. in height, 119 mm. in length, and 108 mm. in 
width across ambulacra II and IV, which is the widest part of the test. 
The paratype (plate 16, fig. 8), which is a little smaller than the holotype, 
measures 41 mm. in height, 110 mm. in length, and 100 mm. in wMth. 
It is extremely well preserved ventrally and in part doisally. 

The two described specimens are light gray. A third individual from 
the same locality but from yellowish shales, which color the specimen has, 
is referred to this qiedes with some doubt. It is well preserved, but is 
very imperfect dorsally. It has tiie same fonn in outline as the type, but 
is very much flattened. The plastron is much nanower anteriorly and 
wider posteriorly. My impression is that it beloi^ to a distinct and 
new species, but it has not sufficient structure preserved for a proper 
description. It is interesting that some qnnes are associated with ^>eci- 
mens of this spedes. This is the only spedes of West Indian fossil Ediini, 
other than the spedes of Cidaris, of which I have seen the spiriee, and 
^ey have not been repeated in any other ^)edes as far as kno#n. The 
large size, conical form, and the great width anteriorly and narrowness 
poetaiorly distinguish this spedes from any other West Indian or 
American species of the genus. 

CM^Iocene, hJg^ bluff, 2 km. southwest of Juana Diaz, Porto Rico, 
{lam hi^ block of limestone, halfway up dope and just beneath basal 
limestone ledge, in silu, 1 qiedmen, the holotype, station 196, Ammcan 
Mus. Nat. Hist. No. 18S74. H^h Uuff, 2 km. southwest of Juana Diaz, 
Porto Rico, greenish to yellowish shales (Juana Diaz), exposed in the west 
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bank of the Jacaguas River, 1 specimen, paratype (also a fragment, 
both olive gray), station 188, American Mus. Nat. Hist. No. 18575. 
Same locality and data; 1 specimen, which ts referred doubtfully to 
this species, station 189. All of the above specimens of this species 
were collected by C. A. Reeds under the auspices of the New Yoric 
Academy of Sciences, the Porto RJcan Government and the American 
Museum of Natural History cooperating. 

St9ata(n Tiotfual, ii«ir wptdut. 

(Plate 17, Fipire 2; Plate 18, Figures 1, 2.} 

The following is a description of ttus q>ecies: 

Test masfflve, oval, elongate, a little contracted anteriorly; low, rounded, 
dome-shaped dorsally, presenting almost an equal curve anteropoaterioriy, 
but is a little steeper anteriorly; strongly rounded on the border, especially 
posteriorly. Posteriorly, rising in a rounded outline rather than a steep 
face. Ventrally, nearly flat on the marginal outline, hollowed into the 
anterior peristome. The plastron is elevated strongly, and posteriorly 
it presents almost a median ridge. TTie anterior furrow is wanting, except 
ventrally, dose to the peristome. Ambulacra flush, wide, petaloid, curved, 
excepting ambulacrum III, which is narrow, straight, inconspicuous, widen- 
ing as it approaches the peristome. "Die pores of ambulacrum III can not 
be made out dorsally, as the specimen is much worn, but ventrally they 
appear as single pores in a furrow, which widens as it approaches the per- 
istome. The paired ambulacra are wide, petaloid, curving, the petals 
extending to the ambitus. The anterior pair 11 and IV are widely diverging, 
at an angle of about 145° to each other, curving forward as they approach 
the ambitus; the posterior pair I and V are a little wider than II and IV, 
much less diverging, and present an acute angle of about 60° posteriorly; 
they are only sitghdy curved. The pores of the paired areas are very much 
alike, rounded, and prominent; the inner and outer pores are in a straight 
line, separated by a moderately short space, and «tuated on the outer 
border of the plates; the interporiferous area is narrow. The interam- 
bulacra are wide and the plates are strongly curved on the horizontal suture 
lines. The details of plate-sutures and tubercles are almost gone from 
mechanical wear of the surface in the holotype, but in the second specimen 
or paratype the sutures are quite obvious and a few tubercles are preserved. 
These tubercles are small, perforate, scrobiculate, not crowded. The apical 
disk is small, excentric anteriorly, but no details of the plates are preserved. 
The peristome is transvereely elongate, labiate, excentric, quite near the 
antenor border of the test. The periproct is very lai^ (23 mm. high, 19 
mm. wide), oval in a vertical plane, situated on the posterior face and just 
barely visible from above. Tlie plastron is very large, triangular, wide 
and strongly elevated posterioriy, so much so that iJus area stands out 
as a distinct bulge below the ambital outline when seen in profile. Fascioles 
are not preserved in either spedmen. 

The holotype, wbach is the took compete of the two known qiedmens, 
measures 50 mm. in hdght through the plane of apical disk, 134 irmi. 
in ler^th, and 118 mm. ui greatest width through interambulacra 
1 and 4. 
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This fine ^lecies by far surpasses in size any other West Indian species 
of the genus and makes no close approach to any of them. It is clearly 
diaracterized by its great size, low, rounded dorsal outline, and the great 
swellti^ ventralty of interambulacrum 5 near the posterior border of Ihe 
test. While the holotype is the more perfect specimen as a wlu^, the 
seaind specimen, or paratype, shows interambulacral suture lines and in 
protected qmts very well preserved tubercles. I take great pleasure in 
naming this species for Dr. T. Waytand Vaughan, who has done so much 
to elucidate the geolc^y and palxontolc^y of the West Indies. 

Oligocene, Antigua fOTmation, bluff on north side of Willoughby Bay, 
Ant^%ia; T. W. Vaughan collector, 1914; U. S. Geol. Sur. station 6881 ; 
2 ^)ecimens, the holotype, U.S. Nat. Mus. No. 328245 ; and a paratype, 
U. S. Nat. Mus. No. 328246. 

Eupaticua speclM b. 
This ^>edes is represented by a ai^le specimen, too incomplete for 
description, but representing a very lai:ge species distinct from others 
known, but nearest to Eupatagus vaughani. The test is eloi^ate, very 
low and wide. The apical disk is posterior to the center, being about 
90nun. from the anterior border. Petals II and IV are widely divet^ient; 
petals I and V are sunken, and present an acute angle posterioriy. The 
outer pores are elongate, oval, the inner pores rounded, the pores of each 
pair hemg connected by a furrow. The interporiferous area is twice the 
width of a poriferous area. The width of petal I at its widest part is 
22 mm., and of petal IV is about 20 mm. Ambulacrum III is imper- 
fectly viable in part, but it is apparently flush, straight, and much 
narrower than the other ambulacral areas. 

The specimen is about 145 mm. in lei^^ and about 130 mm. in width; 
it is very low, but the height is unknown, as the specimen is too incom- 
plete to allow any accurate vertical measurement. It is a pity that it 
is not better preserved, as It represents a fine and very large species. 

Eocene, St. Bartholomew limestone, Governor's Bay, point between 
the bay and Grand or N6gre Point, St. Bartholomew, 1 ^)ecimen, T. W. 
Vaughan collector, 1914; U. S. Geol. Sur. station 6921 ; U. S. Nat. Mus. 
No. 328224. 

0«niu BREYnU Desor, 1847. 
Type species. — Spatangus crux-andrece Lamarck, 1816, Anim. sans 
Vert., vol. 3, p. 31*^ Spatangus australasue Leach, 1815, Zo6l. Misc., 
vol. 2, p. 68, plate 82. 

Brojnla cubetuia Cottuu. 
Brtynia tubmtis CotUau, 1S7S, Konsl- Sven. Vet. Abul. Hondl., vol. 13, No. 6, p. 7; Ann. 
Soc. Gtel. BdslqiK. vol. 9. p. 43. plate 4. figs. 4 to 6; 1897, Bol. Com. Mapa GeoL 
Espa&B, ToL 22, p. 87. plate 25, fiss. 4 to 6. 

The genus Breynia is an Indo-Australian type in the Recent fauna, 
and it is quite remarkable that a fossil West Indian spedes shouM have 
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occutred. I have not seen a q>ecimen, but Cotteau described this Bpediea 
iram the Eocene (?) of Matanzas, Cuba. The material is in his own 
oollecticni. 

Lambert (1915, M6m. Soc. d'Agric. de I'Aube (Troyes), vol. 79, p. 31) 
claims that Cotteau's Breynia cvbensis is not a true Breynia, but belongs 
rather mth Brissotdes. He notes that a q)edmen of the genus Brissoides 
was found at 'l!)odger's Bay," Antigua, and that it differs fnnn cubensis 
in that the tatter has fewer but larger tubercles, more equal petals, less 
tapering and non-f!exuou3. The q>ecimen which Lambert describes, 
without ^}ecific name, is very imperfectly preserved; it was odtected by 
J. W. Gregory, 1899, collection of British Museum. 



[NoTB. — In a paper on fossil Echini from northeastern Mexico, a number 
of Cotteau's West Indian species are recorded as occurring in Mexico, This 
paper by Kew (in R. E. Dickerson and W. S. W. Kew, 1917. The fauna of a 
medial Tertiary formation and the associated horizons of northeastern 
Mexico. Proc. California Acad. Sci., ser. 4, vol. 7, pp. 125-156, pis. 17-26o) 
came to my attention too late to be considered otherwise than by this note. 
The species referral to are beautifully figured, and a locality is given but 
no descriptioii. What Kew calls Clypeaster cf. concaous Cotteau has petals 
too flaring and wide open, and the test is proportionately too wide to be 
closely compared to concavus. His Clypeaster cubensis Cotteau, thou^ 1 
have not seen specimens of the species, appears to be too flattened above 
the border and has petals too short proportionately to be referred to that 
species. His Agassiaia cleoei Cotteau is evidently very close to the sfiecies 
here (p. 70) separated from Cotteau's ckwi as A. inflata, sp. nov. What 
Kew calls SchUaster clevei Cotteau differs so radically in side view from 
devei that it seems it can not be referred to that species. Kew's Macropnevs- 
tes atUiUarum Cotteau is much higher posteriorly and more rounded margin- 
ally than the only specimen of the species that I have seen. It is very 
doubtful if Kew's identification is correct.] 
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Ccmp. ZfM., vol. 34, pp. 1-256, pis. 1-41. 
Lambbrt, J. 1915. fichioidea Ntegines des Antilles Anglaisea. M£m. Soc Acad, 

d'Agriculture, des Sciences, Arts et Belles Lettres du Department de I'Aube, 

Troyea, vol. 79, pp. 17-34, one plate [not numbered]. 
MiCHELiN, Hakdouin. 1855. £chinides vivants et foaeiles des Antilles et du GoUe 

du Mexique. Bull. Soc. Gtel. de Fiance, ser. 2, vol. 12, pp. 758-759 [signed 

H. M.]. 
. 1861. Monographie des Qypfastres foaules. Mfan. Soc. Gfel. de France, ser. 2, 

vol. 7, pp. 101-148, pis. 9-36. 
[NOT>. — For lists of recent papers on West Indian geology and palKontology and on 
Heaoiolc and Tertiary Echini of the United States and Central America, see the following 
paper by Doctor Vaaghan. pages 107, 108, and IZO.] 
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FOSSIL ECHINI OF THE WEST INDIES. 



DESCRIPTION OF PLATES. 

[The accompanying plates were made up to be reduced to a uniform width of 5;^ inches. 
This proved to be undesirable, and the i^tes are reduced to 5 inches in width, with in most 
cases a corresponding slight reduction of the original figures. The appn»iniat« nae of the 
figures is g^ven in the descriptions. Where deured the exact sise of fp»fiM*«« can usually 
be obtained from the descriptioiu in the text.] 

Plate 1. 

Fig. I. ddaris avfiMUa Cotteau. Cotype, X 3.4; spine; Anguilla; U. S. Nat. Mus. 
No. 115393. 

Ftcs. 2-S. CHarii pOoria, sp. nov. ^lioes and interambulacrml F^te, X 0.9; (2) base 
and shaft, holotype; (3) interambulacralplate; (4) tipof pndiably 
a ventral spine; (5) base and tip with estimated interval indicated 
by dotted lines; (3 to 5) poratypes; near Sen Sebastian, Porto 
Rico; Amer. Mus, Nat. Hist. No. 18564. 

Fi08.6,7. CuforM/oMofa, ip. nov. Holotype, X 0.9; (6) donaland (7) side viewsof 
the same specimen. The peculiar pits are best seen in right inter- 
ambulacrum. Jamaica; Mus. Comp. ZoOI. No. 3334. 

Figs. S-IO. CUarU looeni Cotteau. Ht^type, X 0.9; (8) donal, (9) ventral, and 
(10) side views of same specinien; St. Bartholomew; U. 5. Nat. 
Mus. No. 11541S. 

Fic. 11, Cidofit tievei Cotteau. Holotype, X 4; ude view of interambulacnim and 
twohalf-ambulacra; Anguilla; U.S. Nat. Mus. No. 115400. 

Figs. 12-17. Cidans mdHaiiit Wri^t. Tests and sjxnes, X 0.8; (12) dorsal, (13) 
ventral, and (14) side views of the same specimen; (15) qrines; 
(16) donal and (17) ventral views of an immature specimen; 
Anguilla; U. S. Nat. Mus. No. 115399. 

Figs. 18-20. ddaris trUmlouks (Lamarck). Test, X 1; (18) dorsal, (19) ventral, 
and (20) side views of same qjecimen, Santiago de Cuba; U. S. 
Nat. Mus.No.32S221. 

Ftcs. 21-24. EdUnometra prisea Cotteau. Cotype, X 1.8; (21) dorsal, (22) ventral, 
(23) side view in kmger axis, and (24) side view in shorter axis of 
same specimen; Anguilla; U. S. Nat. Mus. No. 115398. 

Platb2. 

Fig. 1. EdMMopeduiaeubetuis Cotteau. Dorsal view, X 0.9; Rio Gurabo, Dominican 
Republic; U. 5. Nat. Mus. No. 328232. 

Figs. 2-5. Lameria UtnUH (Cotteau). (2) Dorsal view of large specimen and (3) 
left Hde view of same specimen, X 0.9; (4) dorsal view of smaller 
specimen, X 1.8; (5) ventral view of another small specimen, 
X 1.8; Cuba; Phila. Acad. Nat. Sd. No. 1505. 

Figs. 6,7. SitmonHaantaiammCatteaa. Holotype, X 1.8; (6) dorsal and (7) ven- 
tral views of same specimen; St. Bartholomew; U. S. Nat. Mus, 
No. 115394. 

Fios. 8, 9. Sitmomdia aniuiUa Cotteau. Hobtype, X 1.8; (8) doraal and (9) ventral 
views of same ^ledmen. The periproct is very amalL Anguilla; 
U. S. Nat. Mus. No. 115421. 

Figs. 10,11. Cl7P*iMl«r cmwomu Cotteau. Cotype, X 0.9; (10) dorvaland (11) ven- 
tral views of nine ^>ecimen; Anguilla; U. S. Nat. Mus. No. 
115376. 

Fio. 12. Clypeatttr eonemus Cotteau. Four-rayed specimen, X 0.9; near Cevicos, 
Dominican Republic; V. S. Nat. Mus. No. 328233. 

Plate 3. 
Figs. 1, 2. ClyteasUr eoMdatut, sp. nov. Holotype, X 1; (1) dorsal and (2) left side 
views of same specimen; Los Quemados, Dominican Republic; 
U. S. Nat. Mus. No. 328235. 
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Plate 4. 
Fio. 1. Clyptoattr iolU (JmUiiai). Donalview, X 0.7; Gate, Dominican Republic; 

U. S. Nat. Mus. No. 3282M. 
Fig. 2. Ctyptaster laHcuialtu Cotteau. E>orBal view, X O.T; Havana, Cuba; Anwr. 

Mue. Nat. HiBt. No. 18577. 

Plats 5. 
Figs. 1, 2. aypeatter onHllafiaH Cottrnu. Holotype, XI; (1) donal and (2) 

ventral views of same Bpedmen; Anguilla; U. S. Nat. Mua. No. 

115390. 

Plate 6. 
Figs. I, 2. CtypMsUr tiaxipttaius Cotteau. <I) Doiml and (2) left ude views of 

same ipednen, X 0.9; nortli nde of Willoughby Bay, Antigua; 

U. 5. Nat. Mua. No. 328237. 
Figs. 3-5. Clypeaater cryplopOatiu, sp. nov. Holotype, X 0.9; (3) donal, (4) ven. 

trat,aiid(5))eft^eviewsofssiiKq>eciinen; RiBeButta, Ant^ua; 

U. S. Nat. Mhs. No. 328239. 
Figs. 6-8. dyptattar eoUtaui Egoxcue. (6) Dorsal, (7) ventral, and (8) left wde 

views of same ipednien; X 0.9; near Guantanamo, Cuba; C. T. 

Ramsden's collection. 

Plate 7. 
Figs. I, 2. Clyptatter platentoides, tip. nov. The holotype ia the smaller specimen 

resting on the dorsal side of the larger, which is the same species; 

X 0.9; (l)dorsaland (2)left ndeviewsof nme; near Guantanamo, 

Cuba; C. T. Ramsden's collection. 
Fig. 3. ClyptasUr oxybapkoH, »p. nov. Paratype, X 0.9; dorsal view; Guanica 

Harbor, Porto Rioo; Amer. Mus. Nat. Hist. No. 18567. 
Fic. 4. Ctypeaster oxybaphon, q>. nov. Paratype, X 0.9; ventral view; Guanica 

Harbor, Porto Ri«>; Amer. Mus. Nat. Hist. No. 18568. 
Figs. 5, 6. EMiuwaeltniMs stbattiatU, sp. nov. (5) Holotype, dorsal view; (6) para- 
type, dorsal view; X 0.9; SanSdMstian.PortoRico; Amer. Mus. 

Nat. Hist. No. 18570. 
Fig. 7. Eiw>pt latiu, tp. nov. Holotype; dorsal view; X 0.9; the vertical axis of this 

figure is twisted to the left; compare text-figure 5, p. 51 ; Govern- 
ment Road, AguadiUa to Riocon, POrto Rico; Amer. Mus. Nat. 

Hist. No. 18572. 

Plate 8. 
Figs. 1, 2. Clyptatter oxjAaptum, sp. nov. Holotype, X 1 ; (1) ^rsal and (2) left 

side views of same specimen; north nde of WHlot^hby Bay, 

Antigua; U. S. Nat. Mus. No. 328241. 
Fig. 3. Oypeatler oxybaphon, q>. nov. Paratype, X 1; dorsal %iew, north nde 

of Wlloughby Bay. Antigua; U. S. Nat. Mus. No. 328242. 

Plate 9. 

Figs. I, 2. ClypeaOer ptatytatter, sp. nov. Hdotype, X 0.9; (1) dorsal and (2) ven- 
tral views of same spedmen; Havana, Cuba; Amer. Mus. Nat. 
Hist. No. 18569. 

Fig. 3. PtroruUa mriMii, sp. nov. Holotype, X 1.8; dorsal view; Mount Moriah, 
San Femando, Trinidad; U. S. Nat. Mua. No. 328247. 

Figs. 4, 5. Eehinimeui eyclattomus Leake. (4) Dorsal and (5) ventral views of same 
specimen, X 1.8; Anguilla; U.S.Nat. Mus. No. 115402. 

Figs. 6-8. Parapyptt ontiUarMm (Cotteau). Cotype, X 0.9; (6) dorsal, (7) ventral, 
and (8) right side views of same q>ecimen; St. Bartholomew; 
U. S. Nat. Mus. No. 115417. 

Fig. 9. Parapypu tmtittarwm (Cotteau). Cotype, X 0.9; ventral view; St. Bartholo- 
mew; U. S. Nat. Mus. No. 115420. 
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Platr 9— cMtmwc^ 

FiQS. 10-12. EMnohMipat aiaUlanm Cotteau. Cotype, X 0.9; (10) donal, (11) 
veatnl, and (12) right tide viewiofiainetpediiMn; St. Bartholo- 
mew; U. S. Sat. Mut. No. 11S401. 

Plate 10. 
Fics. 1-3. EMnelampu lemiorbisGuppy. Cotype, X 0.9; (I) done], (2) vratnl, 

and (3) anterior vJewi of Mine speciinen; AoKuilla; U. S. Nat. 

Mu8. No. 115386. 
Figs. 4, 5. Eekinoliimpat mmmterpeiOU C^ppy. Cotype*, X 0.9; (4) donal view; 

(5) ventral view of another qvecinien; San Feniando, Trinidad; 

U. S. Nat. Mu*. No. 115389. 
Figs. 6, 7. EoWnoton^ dcHt Cotteau. Cotypea; X 0.9; (6) donal view; (7) ven- 
tral view of youof specunen; ^. Bartholomew; U. S. Nat. Mua. 

No. 11S4I9. 

Plate tt. 
Fics. 1, 3. EeKiMJwR^ebMi Cotteau. Cotpye, X 0.9; (1) donal and (3) left aide 

views of aanie apecimen; St. Baittudomew; U. S. Nat. Mua. No. 

115374. 
Figs. 3-5. Eddiuhmpat tyeopernau Guppy. (3) Donal, (4) vuitnl, and (5) right 

aide view* of tame ^ectmen, X 0.9; Anguilla; U. S. Nat. Mua. 

No. 115387. 
Fig. 6. Bchint>lamp<ulya>penictu Guppy. Cotype, X 0.9; doreal view; AnguiUa; 

U. S. Nat. Mua. No. 115388. 
Figs. 7-9. Bchinolampasimfmlla Cottt^u. Holotype, X 0.8; (7) donal, (8) ventral, 

and (9) left aide views of eame specimen; AnguiUa; U. S. Nat. 

Mus. No. 115372. 

Plats 12. 
Fig. 1. Cardiatter etd/eiuit, tp. nov. Hcrfotype, X 0.9; donal view; valley of Rio 

Yateraa, Cuba; C T. Ramaden ooUection. 
Figs. 2-4. Xkumm niftoto, sp. nov. Holotype, X 1.8; (2) donal, (3) ventnl,and 

(4) left aide views of nroe spedmen; St. Bartbdomew; U. S. 

Nat. MuB. No. 325610. 
Figs. S-7. Atastimoctnei Cotteau. Cotype, X 1.8; (5) donal, ((i) ventral, and (7) 

left side views of same specimen; Anguilla; U. S. Nat. Mua. No. 

115407. 
Figs. 8, 9. Pmuuter httni Cotteau. Holotype, X 2; (8) donal and (9) ventral 

views of same spedineii; St. Bartholomew; U. S. Nat. Mus. 

No. 115411. 
Fig. 10. Htmiatter berkeyi, ap. nov. Holotype, X 0.9; donal view; Guanica, Porto 

Rico; G. J. Mitchell ooUectioo. 

Plate 13. 
Figs. 1-3. Paroiter ottttUarMffl (Cotteau). Cotype, X 1.8; (l)donal.(3)vcatral,and 

(3) left side views of tame specimen; St. Barthotomew; U. S. 

Nat. Mus. No. 115404 
Figs. 4, 5. PataOer elaiei (Cotteau). Holotype, X 0.9; (4) doraal and (5) left side 

views of same specimen; Anguilla; U. S. Nat. Mus. No. 115408. 
Ficb. 6-8. Paratter Umari (Cotteau). Cotypes, X 1.8; (6) donal and (7) ventral 

views of same specimen; (8) donal view of another ■ 

AnguiUa: U. S. Nat. Mua. No. 115391. 
Fig. 9. Parasler laetni (Cotteau). Cotype, X 0.9; donal view of another s] 

Anpiilla; U. S. Nat. Mus. No. 115391. 
Fig. 10. Para^ertvbcyUndrieut (Cotteau). Cotype, X 1.8; donal view; St. Bartb<ri- 

omew; U. S. Nat. Mus. No. 115416. 
Fig. II. Periatler doHgat^ Cotteau. Holotype, X 0.9; dorsal view; St. BarthoL 

omew; U. S. Nat. Mus. No. 115418. 
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Plate 14. 
Fics. 1, 2. Parasler subcyUndricus (Cotteau). 

ventral views of Mine spedmen; 
Miu. No. II5416. 
Figs. 3, 4. Brisiopais anmianim Cotteau. Cotype, X 0.9; |(3) donal and (4) veatral 

viewaofnineBpedineii; AoKidlU; U.S. Nat. Mua. No. 115406. 
Fio. 5. PtocMfimnu hrmi (Cotteau). Holotype, X 0.9; donal view; St. Baf- 

tholomew; U. S. Nat. Mua. No. 115370. 
Figs. 6. 7. MacTopneustts ekvei (Cotteau). Holotype, X 0.9; (6) donal and (7) 
ventral views of nme tpedmen; Anguilla; U. S. Nat. Mm. 
No. 115410. 

Plate 15. 

; St. 

Figs. 2, 3. Britnu exiiutu Cotteau. Holotype, X 3.6; (2) donal and (3) left dde 

view* of same Rpedmen; Anguilla; U.S. Nat. Mub. No. 115396. 
Fig. 4. BHsnu adpau Cotteau. Dorsal view; X 0.9; Anguilia; U. S. Nat. Mus. 

No. 115378. 
Figs. 5, 6. Eup<Uapu trandiftonu (.CottOiv). Holotype, X0.9; (5) dorsalajid (6) left 

side views of same spedmen; St. Baitbolomew; U. S. Nat. Mus. 

No. 115371. 

Plate 16. 
Figs. 1, 2. Enpatatta dtpei (Cotteau). Holotype, X 0.9; (1) dorsal and (2) ventral 

views of same specimen; St. Bartholomew; U. S. Nat. Mus. 

No. 115379. 
Figs. 3-6. Bupotatiu afOillanan (Cotteau). Cotypes; X 0.9; (3) dorsal and (4) 

ventral views of same specimen; (5) anotherspecimen, dorsal view, 

and (6) ventral view (rf the Bme; St. Bartholomew; U. S. Nat. 

Mus. No. 115395. 
Fig. 7. Ettfialapu ieprtssut, ip. nov. Holotype, X 0.9; dorsal view; near Juana 

Diaa, Porto Rico; Amer. Mus. Nat. Hi«. No. 18573. 
Flo. 8. Bupatapu tUgatu, sp. nov. Paratype, X 0.9; ventral view; near Juana 

Diaz, Porto Rico; Amer. Mus. Nat. Hist. No. 1SS75. 

Platk 17. 

¥vi.\. EupatafsdtiaaUtBp.tiav. Holotype, X 0.9; dorsalview; near Juana EKar, 
Porto Ric»; Amer. Mus. Nat. Hist. No. 1S574. 

Fig. 2. Eupalagitt vmt^iani, sp. nov. Holotype, X 1; ventral view (for dorsal and 
side views of same specimen see plate 18); north ride of Wn- 
knighby Bay, Antigua; U. 5. Nat. Mus. No. 328245. 

Plate IS. 
Figs. 1, 2. Eupalapu vau^iam, sp. nov. Holotype, X 1; (1) dorsal and (2) right 
side views of same spectmen (fi»- ventral view of same, see plate 1 7) ; 
north side of Willoughby Bay, Antigua; U. S. Nat. Mus. No. 
32824S. 
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1. Cidarisangiiillii-. 


8 to 10. C.lavcni. 


18 to 20. C. tribuloides. 


5. C.pcloria. 


It. C.clevei. 


21 to 24. Kchinometra prise 


7. C, ftn'cata. 


12 to 17. C.meliten: 


sis. 
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1. Echinopedina cubensis, 6, 7. Sismondia antillarum 

2 to 5. Lnnieria lanieri. 8, 9. S. anguillx. 

10 to 12. Clypeaster concavus. 
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1, 2. Clypeaster caudatus. 

Digitized by LjOOSIC 
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1. Clypeaster dalli. 2. C, lanceolatus. 



Digitized by Vj 005 IC 
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1,2. Clypeasterplanipetalus. 3 to 5. C. cryptopetalus. 6 to 8. C. cotteaui. 
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1,2. Clypeaster placentoides. 5.6. Echinarachnius seliastiani. 

3, 4. C. oxybaphon. 7. Encope latus. 
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1,2. Clypeaster platygaster. 4,5. Echinoneus cyclostomus. 

3. Peronella mirabilis. 6 to 9, Parapygus antillarum. 

10 to 12. Echinolampas antillarum. 
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1 to 3. Echinolampas s-jmiorliis. 4,5. R. ovLimserpciHis. 6,7. E. clevi 



Digitized by Vj 005 IC 
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1, 2. Echir.olampas clevei. 3 to 6. E. lycopersicus. 7 to 9. E. anguilla;. 



Digitized by Vj OOQ I C 
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1. Cardiaster cubensis. 5 to 7. A. clevei. 10. Hemiaster berkeyi. 

2 to 4. Agassizia inflata. 8, 9. Prenaster loveni. 
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I to 3. Parasterantillarum. 6 to 9. P. loveni. 11. Peri aster elongatus. 

4 to 5. P. clevei. 10. F.siibcylindricus, 



Digitized by Vj OOQ I C 



db, Google 



1, 2. Paraster subcylindricus. 5. Plagiobrissus loveni. 

3, 4. Brissopsis antillarum. 6, 7. Macropneustcs clevei. 
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1. Macropneustes antillarum. 2 to 4. Brissus exiguus. 

5, 6. Eupatagus grandiflorus. 



Digitized by Vj 005 IC 
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1,2. Eupatagus clevei. 7. E. depressus. 
3 to 6. E. antillarum. 8, E. elegans. 
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1, 2. Eupatagiis vaughani. 
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STRATIGRAPHIC SIGNIFICANCE OF THE SPECIES 
OF WEST INDIAN FOSSIL ECHINI. 



Bj TaoiUB Watlahd Vauchak, 

Ctotogitt in dtarg* ^ Oxulal Phin JmeO^fltioms 
and Wea Indian Geottygkat Surveys, V. S. Gtclogiail Survey. 
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STRATIGRAPHIC SIGNIFICANCE OF THE SPECIES 
OF WEST INDIAN FOSSIL ECHINI. 



INTRODUCTION. 

In order that the geolc^st who is particularly amcemed with 
problems in stratigraphic geology may easily utilize the results of the 
detfuled study of Doctor Jackson, it seems desirable to have in suc- 
cinct form what is definitely known of the stratigraphic ocaurence 
of the species of echinotds described in his paper. 

The present status of the correlation of the West Indian Tertiary for- 
mations is indicated in the accompanying correlation table' (p. 109), 
taken, with slight modifications, from a report issued in December, 1921. 
The Dominican Republic exhibits tl^ most comprehensive succession of 
Tertiary strata at present known in the West Indies, and the sectitm 
there exposed may appropriately be used as a reference section for 
that region. It may also be stated that there is no possibility Of error 
in the stratigraphic successtcm of the Dominican formations as indi- 
cated in the accompanying table. 

For the benefit of those who may wish to examine the recent litera- 
ture on the OMTelation of West Indian and Central American Tertiary 
formations and who may wish to know what other organisms are 
associated with the echinoids described by Doctor Jackson, a list of 
recent publications is here given: 

JiacsMi Pap»n on Geotogic Correlolum rf Wett ItMan Tertiary DepotUi. 
Cooke, C. Wtthb. Stntigraphic Bignificance of OrthatUax (abotract): Geol. Soc. Amer. 

Bull., vol. 31, p. 206, 192D. 
— . Geologic reconnaiMance in Santo Domingo (abatract): Geol. Soc. Amer. Bull., 

vol. 31, pp. 217-219, 1920. Correlation table on p. 219. 
. •OrthaiOax, a Tertiary guide foasil: U. S. Geol. Survey Prof. Paper 129, pp. 23-37, 

pla. 2-5, 1921. 
. Stratigraphic and structural geology and geologic history: Dom. Rq>. Geol. 

Survey, Mem., vol. 1, chap. 4, pp., 50-82. pit. 8-13, 1921. 
Hdbbakd, Bsla. Th« Tertiary formationa of Porto Rico: Sdencc, n.a., vol. 51, pp. 395, 

396, 1920. 
Maukv, Carlotta J. On the correlation of Porto Riian Tertiary fonnatioDa with other 

Antillean and mainland borisona: Amer. Jour. Sd.; ler. 4, vol. 48, pp. 209, 

215, 1919. 
.•Tertiary Molluaca from Porto Rico: New York Acad. Sd.: Scientific Survey of 

Porto Rico and the \nrgin Islands, vol. 3, pt. 1, pp. 1-77, 9 pig., 1920. 
Vaughan, Thomas Wavland. Correhitiim of the Tertiary geoic^c formations of the 

■outheaEtem United States, Central America, and the West Indies: Wash. Acad. 

Sd. Jour., vol. 8, pp. 26S-276, 1918. 
. Geologic history of Central America and the Weat Indies during Cenoioic time: 

Geol. Soc. Amer. Bul!„ vol. 29, pp. 615-630, 1919. 

> T. W. Vauthan. C. Wythe Cooke, D. D. Condit, C. P. Roai, W. P. Woodring, and 
F. C. Calkins, A geological reconnaigaanoe of the Dominican Republic: Dominican Repub. Geo- 
loglcal Survey, Memoin, vol. 1. 268 pp., 33 pis., 1921. 

*Tbe three papers marked with aatcriaka in this liat contain ■ystematlc deacrlptioiu of fossils, 
but their titles are not repeated in the next list. 
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Vavcshan, Thohas Wayland. 'FosbiI corab from Ontral America, Cuba, anil Porto 

Kka, with an account of the American Tertiary, Fleietocene, and Recent coral 

reefi: U. S. Nat. Mui. Bull. 103, pp. 189-524, i~-xiv, pla. 6S-152, 1919. 
. The biologic character and geologic correlation of the aedimentory formatioas of 

I^nama in their relation to the geologic history of Central America and the WeM 

Indies: U. S. Nat. Mua. Bull. 103, pp. 547-612, 1919. 
. Stratigraphy of the Virgin Islands of the United State* and of Culebra and 

Vieques Idands (abttract): Geol. Soc. Aner. Bull., vol. 31, pp. 216-217, 1920. 
, andWENDBLLP. WooDUNG. TertiaryandQuatemary Btratigrai^icpBleontoloiy 

(of the Dominican Republic): Dom. Repub. Geol. Sur., Mem., vol. 1, chap, v, 

pp. 89-168, 1921. 

Recent Papert o« West Indian Palaontelogy. 

Bbkry, E. W. Tertiary fossil plants from the Dominican Republic: Proc U. S. Nat. 

Mua., vol. 59, k*. 117-127, pi. 21, 1921. 
Canu, F., and R- S. Basslek. FoshI Bryozoa from the West Indies: Carnegie Inst. 

Wadi. Pub. No. 291, pp. 73-102, 7 pU., 1919. 
CooEK, C. Wtths. Tertiary MoUuaca from the Leeward Islands and Cuba: Carnegie 

Inst. Wash. Pub. No. 291, pp. 103-156, 16 pis., 1919. 
CvsBMAN, JosBrB A. FobmI Foraminifeia from the West Indies: Carnegie Inst. Wash. 

Pub. No. 291, pp. 21-71, IS pU., 1919. 
. The American species of OrMo^opntna and Lepidacydma: U. S. Geol. Sur. 

Prof. Paper 125, pp. 39-108, pis. 7-35, 1920. 
. American species of OperciMna and HtUrotiipna and their faunal relations: 

U. S. Geol. Sur. Prof. Paper 128, pp. \2h-\31, pis. 18-21, 1921. 
HoWK, Mauhall A. Tertiary calcareous alg» from the islands of Saint Bartholomew, 

Antigua, and Anguilla: Carnegie Inat. Wash. Pub. 291, pp. 9-19, 6 pis., 1919. 
HxTBBABD, Bbla. Tertiary Mollusca from the Lares District, Porto Rico: New York Acad. 

Sd., SdentiSc Survey of Porto Rico and the Virgin Islands, vol. 3, pt. 2, pp. 79- 

164, iris. 10-25. 1920. 
Maobt, Caslotta J. Santo Domingo type sections and fossils: Amer. Pal. Bull., vol. 5, 

pp. 165-459. pla. 29-67, 1917. 
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Pub. No. 291, pp. 157-184, 9 pis., 1919. 
■ " — -. Additions to West Indian Tertiary Decapod Crustaceans: U. S, Nat. Mus. Proc., 

vol. 58. pp. 381-384, ^. 25, 1920. 

Bef(H% beginning the detailed discussion of the strat^;raphy of the 
West Indian echinoid faunas, it is appropriate to call attention to the 
fact that this paper by Doctor Jaclison, in connection with other 
papers, makes our knowledge of North American, Central American, 
and West Indian Mesozoic and Tertiary echinoids as complete as pres- 
ent available collections pennit. The other papers are listed below; 

BOsE, Euiuo. Sobrc algunaa faunas Tertiarias de Mexico: Inst. Geol. de Mexico, Bol.No.22, 
97 pp., 12 pis., 1906. 

. Monograffa geol6gica y paleoiitol6gica del Cerro Muleroe; Inst. Geol. da Mexico, 

Bol. No. 25, vi-l-193 pp., 2 map*, 48 pla., 1910. 

Clakk, W. B., and M. W. Twitchell. The Meaoanc and Cenoioic Echinodennata of the 
United States: U. S. Geol. Sur. Mon., vol. 54, 341 pp., 108 {da., 1915. 

Jackson, R. T. Foenl Echini of the Panama Canal Zone and Costa Rica: U. 5. Nat. 
Mus. Bull. 103, pp. 103-116, 1, ids. 46-52, 1918. 

Kew, W. S. W. Description of species [of fossil echinoids] in 'The fauna of a medial Tertiary 
formation and the associated horizons of northeastern Mexico," by Roy E. Dicker- 
son and W. S. W. Kew: Calif. Acad. So. Proc, ser. 4, vol. 7, pp. 132-156, pb. 
17-26, 1917. 

^-^— . Cretaceous and Cenozoic Echinddea of the Padflc Coast of Norti) America: 
Univ. Calif. Pub. in Geol., vol. 12, pp. 23-236, pis. 3-42, S test-figs., 1920. 
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Tentttm eoiretation table of tkt Tertiary sedimetUary formations of Hie Dominican SepMie. 



American 
divisions. 


Dominican Republic. 


Localities of some other 
American equivalents. 


European 
time sub- 
divisions. 


North Side. 


South Side. 


z 




LatMatas 
fonnation. 


Panama, Jamaica, Cuba, and 
CogtaRio. 


Sicilian. 
Artlan. 
PiBlNndan. 


3 


1 

s 

1 




CerrosdeSal 
formation. 


Indies. 
Vorktown and Doplln fonna- 
tion. of Virginia and North 
Carolina. 


Pootlan. 

Satmatlan. 

Torbmlan. 


1 

% 


Maodar. 


Yaqoe gronp. 


La Cnu marl of Cute; Bowdeo 
mail of Jamaica; upper part 

and Porto Rico; Calvert. 
Choptank. and St. Marya for- 
maUona of Marrland and 
Virginia. 


Hetvetku. 




[nto fonnations,) 


Middle part of Gatun formatioa. 
Pauainaand Porto Rico; Shoal 
River marl and Oak Grove 
■and of Florida. 

Lower part of Gatun fMntatloo, 
Panama; Chlpola marl of 
Florida; eaateni Porto Rico; 
St. Croix? 


BnrdlcaUan. 


Id 
Z 


1 


CevlcM ItmMtooe. 


BartofBanland 


Anguilla; St. Croix; Pwto Rico; 
Cuba; Panama; Tampa. Flor- 
ida. 


Aquitanian. 
Chattlaa. 






Antigua; St. Croix; Porto Rico; 
Cuba; Balobiidge. Georgia; 
eaatem Mexico; Panama, etc. 


RupdluL 




Alabama. Florida, and Geor- 
gia. 


Lattorfian. 


1 


1 


Limotone at Duulogua 


LimcMone in 
Sierra deNeiba. 

Siena de 
Bahorum.and 


at many placet in Cnba; Cam- 
bridge and Richmond forma- 
tloni of Jamaica; Ocala lime- 
Btone of Florida; Jackson for- 
maUon of Mlsdaaippl. etc 


Ludlan. 
Bartonian. 



' May Include lower OUsocene. 

The monograph by Clark and Twitchell now needs revi^on in some 
particulars, for instance, in the stratigraphic references of uppo* Eocene 
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and lower Oligocene species. At the time the manuscript for their 
monograph was prepared, the Ocala limestone was supposed to be of 
Oligocene age. Later C. W. Cooke showed that its horizon is upper 
Eocene.' E>octor Gx)ke has for several years been studyii^ the 
stratigraphy and the faunas of the upper Eocene and lower Ol^ocene 
fonnations of the southern and southeastern United States, and intends 
in a future paper to jnesent a complete accoimt of the stiatigraphic 
distribution of the ediinoids found in these deposits. He has already 
published some information on this subject in the paper cited below.* 
Notwithstanding Kew's careful descriptions and good figures of the 
Tertiary echlnoids from northeastern Mexico, knowledge of them is 
deficient, mostly because of the inadequacy of the data on their 
strat^raphic relations. Recently I have had an opportunity to review 
in the held the stratigraphy of the Tertiary formations in eastern 
Mexico and large collections of echinoids have come into my hands. 
Therefore it is hoped that before a great while an adequate account 
of the echinoids from this r^on, accompanied by proper stratigraphic 
data, may be made available to strat^^aphers and palseontolc^sts. 



CRETACEOUS SPECIES. 

List of sptdet o} West Indian Crttaceous Eckimnds. 



Nuum o( species 






Sanu Lucfa.-Cuba. 


Sklenla •cuUcera <MUMter) 


Do. 










LADloit iMtiert (CMtMo) 


Do. 


DiKoido dwomta Dmot 


Do. 


Cudiuter cutMudi Jack^n .... 


ViOky of Rio YatMM. Cuba. 


Henfawter bcrkeyl jMkwn 


Gnanka. Porto Rico. 



All of the species above listed, except Hemiaster berktyi, described as 
new by Doctor Jackson, are known only from Cuba. With reference 
to the Cuban specimens, it is regrettable that the precise stratigraphic 
relations und^ which they occur are not known. Some specimens from 
Santa Lucfa are referred by Cotteau and Egozcue to the Cretaceous 
and others from the same locality are referred to the Eocene. Speci- 
mens from Cienfuegos are referred to the Cretaceous, Eocene, and 
Miocene. Additional collections made according ix> the strat^raphic 
position of the specimens are not available, but it seems probable that 
the eight species here considered are of Cretaceous age. 

■Cooke, C.W., Age irftlieOcalalliiMStofMi U.S. G«oL Sur. Prof. Paper 9S. pp. 107-117. IStS. 

■ Codkt, C. W.. Tbe ttnttignidiic poaiUoa and faunal a«Md«tM of tbe orbiCoid Ponunintfera 
tt the ceniu Oriliaplmatl^na from Georgia and Plorida: U. S. GeoB. Sur. Prof. Paper 108. 
pp. tD»-ll3. 1917. 
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EOCENE SPECIES. 

Lin of tpeeits of WeH Indian Eocene Eckituidt. 



Name of (pecie*. 




Notes. 








loveni CoUe&u 














fonnatkoi, Do- 






minican Re- 




St. Banholomew. 


public. 


PeroaeUa minbUt* JaekMO 






Jamaica. 




PampygM antlMuuni (CMt««n). . 








Santa Lucta. Cnta. 












Matansai. Cuba; Jamaica, 
dad. San Fernando formatbm. 




clevelCottMU 






caMnoI Cottean 


Matanm. Cub« (M* Cotteau). 
(?>Cuba. 




cobciue Cottfflu 
















Prenatter loveni CoCteau 


St. Bartholomew. 






Santa Lucia aod Concepciftn. Cuba. 




? dewalqud Cott«u 


Clenfueioa. CuU. 
















?Pam»tenp.a 












Pcriaatcr elongatut Cottean 














St. Bartholomew. Cub«. 












St. Bartholomew. 




cfcvei (CtrtWaii) 




antiUarum (Cotteau) 






cnbenai. (Cotleau> 


Cuba. 










i Breynia cubeuia Cotteau 







In the foregob^ list an interrelation mark (?) before the name of a 
species means that the Eocene age of the spedes is questionable. Of 
the 33 spedes listed, 10 are questioned and 2 of the unquestioned species 
are not specifically identified, leaving 21. The undoubtedly Eocene 
q)edes are those from the St. Bartholomew limestone, St. Bartholo- 
mew, and the San Fernando formation, Trinidad. At present only 
spedes from these two formations may be used with assurance of 
correctness in the identification of Eocene deposits, by means of 
echinoids, in the West Indies and Central America. Eocene echinoids 
have been found in Cuba and Jamaica, but their stratigraphic rela- 
tions are so imperfectly known that they can not be safely used for 
correlation purposes. 
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It is worthy of note that every undoubtedly Eocene species in the 
West Indies is confined to the Eocene. These spedes, therefore, 
according to present infonnation, are ext^lent indicator of strati- 
graphic position. 

OUGOCENE. 
The Oligocene in the West Indies comprises two horizons, which are 
typified by the Antiguan middle Oligocene and the Anguillan upper 
OI^[Ocene.* The Anguillan horizon would be referred to the Miocene 
by many Btratigraphers, because it and equivalent horizons are 
correlated with the European Aquitanian. 

MIDDLE OUGOCENE. 
lAH ^ species from llu Wssl Indian middle (Antiguan) (Mtseme. 



Cldub pdbrta Jackaoo 

Sitmoodia mfnflUe Cotteau 

7 AmnuUaiithiu gresotyl Lambert . 
CljrpcMter coocavtu Cottuo 

hucMAttui CottMU 

■ntUtarnin Cott««u 

planlpeUlos Cotteau. . . 

ciyptopetaliu jBckaon. . 
cottcani Bsotcoe. 

batheri LambeK 

pamia Mlchelin 

o^baphoD Jackfon 

Erhlnamchnim aebaatiaiii Jackson, 
Bdilnofaunpaa lycopenlcua Gappy . 

antullhe Cotteau .. . 



clevd (Cotteau) 

Bupatasiu vau^ianl Jackwm. 

elegBoa Jackson . . 

i depnamu Jackaon 



Porto Rico. Colla*o tfaale 

of 'Arecfbo* f onnatkni. 

Antigua 

Aatlfua 

Antigua. 

Antigua 

Antigua 0M< Lambnt). . . 

Antigua. 



Antipia; Guaniea limeatone and 

Juana Diat abalea, Porto Rico. 

Porto Rico, CoUaso. and San Sebaa- 



AlaoAnguiDa for- 



AlaoAnguinalor- 
matlon and ita 

equlralenta. 



PLaCnumart. 
Cuba. 
Angullla fonna- 



AIbo GuontfinanK] 



Antigua {fiit Lamljert).. 
Antigna (jU# Lambert).. 



Antigua 

Antigua. 

Porto Rico. Juana DIa* ahale. 
Porto Rico, a km. aouthweat tA 
Juana Diai. 



Alao Guadeloupe 
and Havana, 
Cuba. 



AoguiUa forma- 
tion and ita 
eqoivalenta. 

Angnilla forma- 
tlcm; Jlque de 
la ArgoUa, Cu- 
ba; BiiKxHiU 
formation. Bar- 
bado*. 

A1k> Anguilla. 



For diacUMlon, aee T. W. Vau^un. U. S. Nat. Mat. Bull. 103, pp. 198-211. S82-5S6. 1919 
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The names of 19 species, 15 of which are reported from Antigua, 
occur in the foregoing list. Records of three species are from Lambert. 
The names of two species are preceded by queries, indicating that 
their occurrence in tiie Antigua formation is doubtful. The strati- 
graphic position of Eupatagus depressus Jackson, one of the questioned 
species, b not known, but it is probably the Juana Diaz shale; 7 of 
tiie 17 unquestioned species rai^e upward to the younger Anguillan 
horizcm or its equivalent, the Empo^or limestone of the Panama 
Canal Zone. It is probable that Clypeaster cotteaui, which is also 
found at Guantanamo and Matanzas, Cuba, and Jamaica, and Cly- 
peaster parvus, also found at Havana, Cuba, rai^ upward to the 
Ai^uillan horizon. If correct, 9 of the Antiguan species are also found 
at the Ai^uillan horizon, and only 8 seem to be confined to the Anti- 
guan horizon. The echinoids of the two horizons appear more similar 
than do the members of other groups of organisms.' It is pos^ble that 
some of the echinoids reported on by Lambert came from a horizon in 
Antigua h^her than the Antigua formation. 

Clypeaster lanceoUUus Cotteau, doubtfully present in the Miocene 
La Cruz mari at Santiago, Cuba, is discussed on page 116. 



UPPER OLIGOCENE. 

The names of 21 species occur in the following list, two of which may 
not occur at this* horizon, as is indicated by queries. As the type 
locality of this division of the Oligocene is the AnguiUa formation, 
island of Ai^;uilla, the spedes from that formation must be the bads 
of correlation with other localities. The number of species from the 
AnguiUa formation is 17, and another species, Clypeasler Umceolatus, 
occurs in its strat^raphically equivalent formatkni, the Emperador 
limestone, in the Panama Canal Zone. Because of identity of other 
echinoid species found in Havana with Ai^uillan species^ it seems 
probable that Clypeaster platygasler Jackson also belongs at this 
horizon, but it will be left out of further consideration. Of the 18 
species that may safely be cxmddered as occurrii^ at the horizon of 
die Anguilla formation, 7 are also reported from the Antigua formation ; 
1 also occurs and another spedes may occur in the Miocene of Trinidad, 
and 2 others may range upward into the Miocene proper. After 
deducting the species also found in the Antigua formation and those 
that may also be of Miocene age, there are left only 7 species from the 
Ai^;uillan horizon, and it is mostly on these that correlation by n 
of echinoids with that horizon must be based. 

■ See p. 108 for nferences to paper* <w other fonils. 
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Lilt of speeitifnm the West Indian upper (<4ngiMUo)>) OUfoctite. 



Cidarii aoguUlz Cotteau . . 

Glevei CoCt«au 

meliteiuu Wright . . 



AnguUla. 

Ang niHa . 

ADEuilla.. . 



Echinometra prisca Colteau , 



anzuillK Cotteau — 
Clypearter concavus Cotteau. . 



Bmperadoi Umettane. Panama.. 



antlUaruin Cotteau . . 



platyiaater Jackson 

Bchinonnu eyficmtoana Lake , . . . 
Echinohiinpaa •emitwbit Guppj' ■ . . 

lycopeniciu Guppy. 



anguIUc Cotteau . 



Agasdila devef Cotteau 

?pBiaitei' paikiMOoi (Defiaacx) .. 
devel (Cotteau) 



AnguiUa. 
Anfunia., . 
AnguIUa.. . 



loTeni (Cotteau) 

Macropoeuates clevei (Cotteau) . 
I Briaaopcii antiUanun Cotteau . . , 

Brissui eziguua Cotteau 



Asgullla' 

AuguUla. 

Aniuilla; Cevicoa Umeatone, Do- 

mlnlcan Republic. 
Ausullla 



Also Mioceae, 
Trinidad; Gu- 
labo (onnatloo, 
DomliUcan K^ 

Alio Saotlaso, 
Cuba;' Gnanl- 
ca Hatbor. Por- 

Also Antigua for- 

Also Antisua For- 
niatioa; 'Ai«d- 
bo' fonnatioo. 
Porto Rico ! Cu- 
ba.' 

Cuba.' 

Alao Antigua for- 
mation; Cuba.' 

Also Antivia for- 
mation; Cuba.' 

Also Cuba.' 

Also Cuba.' 

Alao Cuba.* 

Atao Antigua for- 
mation ifidt 
Lambert); Co- 
Uaio abak, Por- 
to Rico; Cuba. 

Also Antigua O'* 
Lambert); Cu- 
ba;' Biasex Hill 
formation, Bar- 



Alao Cuba.' 
Alao Antigua for- 
mation. 
Also Porto Rico. 



■ Par apedal dlacuaidon of Cuban post-Eocene Tertiaiy echlnoida. aee following page*. 



POST-EOCENE TERTIARY ECHINOIDS OF CUBA. 

The probable geol<^c age of the post-Eocene echinoid-bearing 
beds of Cuba, Porto Rico, and Barbados needs more detailed dis- 



The following is a table of the post-Eocene Tertiary eclunotds of 
Cuba, with the localities from whidi they are reported : 
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Table of post'Eocene Tertiary EcMnoidt from Cuba. 
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The probable age of each of the echinoid-bearing localities in Cuba 
will now be briefly reviewed. 

ConsolaciSn del Sur: The one species of echinoid, ClyPeaster OTttil- 
larum, found at this locality occurs both in Ant^a and Ai^uilla, 
but the mollusks are more similar to those of AI^ruilla than to those 
of Ant^a.' This locality, therefore, is probably of Ai^:uillan i^. 

Canddaria: Echinolampas lycopersicus is common in Anguilla but 
very rare in Antigua, and it is not catain that the specimen from 
Antigua came from the Ant^jua formation. The probability is that 
this locality is also at the Anguillan horizon. 

Guajay: Although Clypeaster antiUarum found at this locality 
occurs both at the Antiguan and Ai^;uillan horizons, the presence 
there of Ostrea haUiensis'- indicates a horizon higher than the Ant^an. 

Havana: In and around Havana are geol<^ical fonnations of several 
different ages; there are certainly deposits of Pleistocene, Miocene, 
and OHgocene age, and perhaps deposits of older age. It is, there- 
fOTe, hi^ly important to know the stratigraphic relations of beds 

■ Cooke, C. W., Cunegte Intt. Waih. Pub. Na 391. p. 109. 1919. 
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from which coUecdone of fossils were made, but stratigraphic data 
are lacking in most instances. Two species, Clypeaster hinceolatus 
and C. pkUygaster, were collected by Dr. Bamum Brown "^t far from 
the University buildings"; C. concamts is also found in Havana. 
The beds from which these specimens come are at either the Ant^an 
or Aj^:uillan horizon, with the probability rather in favor of the latter. 
Clypeaster parvus, reported from Havana by Cotteau, is recorded by 
Lambert from Antigua, where he says it is mixed with Clypeaster 
lanceolatus and Echiiwlampas lycopersicus. 

Calabaxar: Encope cue from this locality is said by de Cortdz^u* to 
come trom upper Miocene depouts. The species probably beloi^ 
strattgraphic^y above the Ai^uillan horizon. 

BeUamar: Tliis locality is probably Pleistocene, but it mig^t be 
PUocene. 

Matanzas: In the vidnity of Matanzas are deposits of Pleistocener 
Miocene, OUgocene, and Eocene age. Clypeaster lanceolatus, C. 
cotteaui, and Paraster parkinsoni indicate an Oligocene horizon, either 
Antiguan or Anguillan, or both. Clypeaster cuhtnsis and I^ganum 
ehngatum may be Miocene, but new collections with reference to 
the Btratigraphic relations are needed to determine this. 

San Martin: This locality seems to be definitely AnguUIan Oligocene. 

Ingenios San lAno and San Marcos: These two localities are Oligo- 
cene, but what horizon they represent is not determinable from the 
two species of eclunoids, Clypeaster concaous and C. pianipetalus, 
found at them. 

Cienfvegos: Near this place are strata raiding in age from Cretaceous 
to Miocene. Without data on stratigraphic relations [H'ecise correla- 
ticm is not possible, but the occurrence near Cienfuegos of Clypeaster 
concaous aiKl Brissopsis jimenoi show that Ol^pcene strata, probably 
the Anguiilan horizon, are present there. Bchinopedina cubensis, 
doubtfully referred by Cotteau to the Eocene at Cienfuegos, may be 
a Miocene spedes, as Doctor Jackson has identified it in collections 
frxnn the Gurabo formation, Dominican Republic. 

Santa Clara Province, no definite locality: Clypeaster concaous is 
known from both the Ant^an and the Anguillan Oligocene. 

Santiago de Cuba: Specimens of three si>ecies collected by LJeut. 
Fred P. Black, U. S. N., are not accompanied by stratigraphic data. 
Of these species, Cidaris tribuioides (Lamarck), Echinometra prisca, 
and Bckinoneus cydostomus Leeke occur at the Anguillan horizon. 
Cidaris tribuioides and Echinoneus cydostomus are still living in the 
West Indies. Althoi^h these species may come from the Miocene 
La Cruz marl, their stratigraphic relations are doubtful, because 
more ancient deposits are present in the vidnity of Santiago. Echino- 
lampas lycopersicus was obtained by de la Torre near Santiago in 
beds of Oligocene !%e. 
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Jigue de ia ArgoUa: Three species of echinoids collected at this 
locality indicate a deposit of Oltgocene age, but the evidence is in- 
sufficient to decide what horizon is represented. 

Monte Toro: The single 8p>ecies, ClypeasUr cotUaui Egozcue, found 
at this locality indicates Antiguan Oligocene. 

TERTIARY ECHINOIDS^FROM PORTO RICO. 

The discus^on of the Porto Rican echinoids will be introduced by 
quoting Dr. Carlotta J. Maury's table of geolc%:ical formations in 
Porto Rico.' Dr. Maury correlated the middle Ol^ocene of her table 
with the Antigua ftnmaticMi and the upper Oligocene of her table 
with the Anguilla formation. 

ToN* of Ttrtiary formations in Porto Rico {after C. J. ifamy). 









North Side. 


South Side. 


i 


i 

3 


^1 

1>» 


den fMua and if dif IrMlorto. 




1 


u 

z 

H 


1 


lax ogamMIUmlt. 


Pence chnlkr bed! wtth OMTM 


Lm. iimmo^ with CampaaiU 


i 


ml 


lUoCoUuodwlM wUb Ommh- 
(teroMU. 


Gumkn (hnly UbmbUmk with 



On the following page is a table of the Tertiary ediinoids from Porto 
Rico described by £)octor Jackson in his paper. 

First, with reg^LFd to the "Aredbo" formation of Berkey, according 
to Beikey's or^nal description of the fonnation,* it seems to me that 
he intended the name to apply to all depodts between the Cretatxous 
and Pleistocene in Porto Rio), and that he included in it the San 
Sebastian, Lares, and Collazo shales. 

Accotding to the infonnation supplied Doctor Jackson on horizons 
vheace: the echinoids came, the base of the "AFedbo" formation, 
the Collazo shale, and the San Sebastian shale represent one horizcm. 
This horizon has Echim^mpas lycopersicus in common with the 

> Maury, C J.. TutiBTy MoUiuca front Porto Rico; New York Aoul. Sd. Scientific Survey at 
Porto Rico »aA the Viriln laland*. vol 3, part i, table oppoelte p. i, 1910. 

■ Betker. Charlee P.. Geological ReconnalMance of Porta Rko. New York Acad. Sd. Ann., 
VOL 36. pp. 13-17, 191S. 
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Ant^inan and AnguiUan horizcxts. The Guanica dialy Umestene and 
the Juana Diaz have GyPeasUr oxybapkon in commoo with tlie Aiit^:ua 
fonnatioo of Antigua, where I collected ^lecimens. It tfaereiore appears 
that tbe deposits bearii^ five names in Ptnto Rico, viz, Sao Sebastian, 
Lares, CdSszo, and Juana Diaz shale, and Guanica dialy limestane, 
re prese n t essentially the same horizon, and it is, as Doctor Maury 
indicates in her t^ile, the Ant^uan horizon. The evidence of the 
prtimniifa on this pfoblem is interesting in that it accords with the 
conclusions baaed on studies of both the axals' and the moDudcs. 



Tmtimy BMmmdiJnm P«*f* Ke». 





There are no erJitnoid* d^nitdy r^etred to the Lares, Aguad i l l a. 
and QudiradiUas lim^^jfi*^ The two species recorded from the 
Ponce fimestone indicate that it is of Miocene, not CMigocene. age. 
Recent work in Haiti has diown according to E>r. W. P. Woodring 
(oral statement) that Osirea cahobasensis is Miocene, not Oligocene, 
as indicated in Doctor Maury's taUe quoted above. 



B feii TntiKT 1 
PiKto Rico.* N. Y. Acad. Sd. S'-«™>tfc- Sancy f* I^Brto Rkaw ct o 
1!*10. in tht tmblr oa p. 79. KmMDta BK M tav^ c^ ~ 
thins fnw nuddii Otwoccae to bm NpfXf Obcoccnr.* wUA ■ vmbtbtr late MiooEnc A ttry 
cuuKl n*diac <t my Me cf tbe torn *PninD* wo«ld baire Jmaa Doctor Hofafaaid that I ""B"'^ 
tbc aK of Ibc Banc to a aatie bariaoB. palicatfiifaskaBT cfewKtcraed by tbe foad axala I b«vc 
Ikted is U. S. Nat. Moa. BnlL 103. p. M4. Tbe bon.on » . . . M^I e t e J Mritfcfc OHgicene. HDl imr 
have isMnded tbe tcm to havr * bmic cMcnnvc appbcatiao. bM of tbfa I am wx mart. 
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TERTIARY ECHINOIDS FROM! BARBADOS. 

Two species of Tertiary echinoids are known from the Bissex Hill 
formation of Barbados, viz, Eupatagus abruptus (Gregory) and Echino- 
lampas anguilla Cotteau.^ Because of the presence of Eckinolampas 
anguiUcB in it, the Bissex Hill formation may be confidently refeired 
to the Ol^;ocene, but whether middle or upper can not be decided 
from present evidence. A note on another species of Eupalagas from 
Barbados appears on page 3. 

MIOCENE. 

Lht of speeiet from Ike Wat Jitdiei Miocene. 



NsmM of gpeciea. 


Guiabo 
Republic. 


LaCnumorl. 
Cuba. 






X 




Alto Ansuilla formation i 
Mayo Village, Trinidad. 

Also Aii«ulUa fonnallMi: 

Guaniea Harbor, Porto 

Rico, Cuba. 
Bellanar,Matw»as.Cuba; 

Ponce limeatone, Pwto 

Rico. 
This may come from the 

Rico. 
Mayo Village qnacry. Trin- 

idiul. 
AlK> AsguiUa ronnation. 
Matanns. Cuba. 
Cienfuegos, Cuba. 
Cienfuego*. Cuba. 
Trinidad. 




(?) 




X 


(?) 






caudattu JadnoB 


X 


































(?) 































Examination of this list reveals that only four species of echinoids 
are definitely known from the West Indian Miocene. These are: 

Cidaria melitenBU Wright, Mayo Village, Trinidad. 

Echinopedina cubensis Cotteau, Giuabo formation, Dominican Republic. 

Clypeaater caudatut Jackson, Gurabo formation or Mao Adentro limestone, 

Dominican Republic. 
Mellita ap.. Mayo Village, Trinidad. 

> R. J. L. Guppy, on Uie geotogy of Antigua and other West Indian IslandB, with references 
to tbe physical history (rf tbe Caribbean region: Geot. Soc. Ltmdon Quart. Jour., rol. 67, p. 
692, 1911. I am indebted to Sir J. B. Hairiaon for tbf* retevoce to BdHnolampiu anc»i!la. 
whicb had eacaped my notice. 
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All Other species on the list may be of Miocene age, but additional 
inframatiim is needed before a definite opinion is warranted. 

The few species of Miocene echinoids known from the West Indies is 
rather surpridt^, because the number of species of Miocene Qr^ganiams 
is probably as much as ten times more than all of those from the Eocene 
and Ol^ocene formations combined. The sediments of the different 
epochs are different. The Eocene and Oligocene depoats are lai^y 
calcareous and contain OT^anisms of reef fades, viz, corals, calcareous 
algse, large Foramlnifera such as Orthophragmina, LepidocycUna, 
and Operculina, incrusting Bryozoa, and echinoids. The Miocene 
strata as a rule are less calcareous and more arenaceous or argillaceous, 
and are exceedingly rich in species of mollusca, the number of species 
of this group probably exceedii^ 2,000; there are many apedea of 
smaller Foraminifera and Brjrozoa, and ^mple corals are abundant. 
But in some places there are calcareous Miocene strata, and when 
they are searched for echinoids they may yield additions to the Miocene 
echinoid faunas. 

These quantitative relations of the echinoids to the moUusks hold 
true also in the United States. Echinoids are most abundant in the 
Ocala limestone, of upper Eocene age, approximately contempora- 
neous with the St. Bartholomew limestone; there are a few oorannon 
q>ecie8 in the OUgocene (Vicksburg group and Chattahoochee forma- 
tion) ; but they are very rare in the Miocene, in striking contrast to 
the great profusion of mollusks in the Alum Bluff and Choctawhatchee 
fcamations. 

The following are the names of the known Miocene ediinoids from 
Panama and Costa Rica: 

Clyfeatltr cotom Jackaoo.* Miocene, Gatuo formatioii, atatioa 5662, near Gatun Dun 

■ite; and upper Oligocene, Eniperador lunestone at ■tadon 6237, north of Ancon 

Hill, about 4 milea aouth of Diablo ridge. 
Eneopt amtectant Jat±aon.* Miocene, Gfttun formation, station 5846, Spillway^ Gatun 

Dsro. 
Encopi flalyMa Jackaon.> Miocene, Gatun fonnation, station 6039s, 0.25 to 0.5 mile 

from Camp Cotton, toward Monte Lino. 
BiKopt meffUrema Jackaon.' Miocene, Gatun formation, station 6030, about 1.5 milea 

from Camp Cotton, toward Monte Llrio. 
B«a>p» (oJiMMUM Toula.' Mioc«ne, Gatun fonnation. 
Sekiaattf armiter W. B. Clark.' Miocene (?), Bonilla, Costa Riia. 
SMaatUr critUOut Jackaon.' Miocene (?), Bra^, Costa Rica, station 5505. 
Sekitasler pamanenna Jadcaon.' Miocene, Gatun fonnation, near Gatun, stations 6008 

and 7294. 

' Jacknn. R. T., PossU Echini of Uie Panama Canal Zone and Costa Rica: U. S. Nat. lius. 
Bull. 103, pp. 103-116. I. pU. 46-S2. 1918. 

■ Tonb. Fibui, Die Junx-tertiire Fauna von Gatun am Panama Eanal: Gcoloc. Relchs- 
Anstalt, Wien. toI. 61, pp. 48T-S30, pis. 30-31. 1911. 
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TahU of Wett Indian Bdmuidi of itratigraphic vaiue. 
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122 FOSSIL ECHINI OF THE WEST INDIES. 

POST-MIOCENE ECHINOIDS. 
, The following table gives the West Indian species of echinoids that 
are of Pliocene or younger age and of unknown g:eologic age younger 
than Miocene: 

List of Wat Indian pot%-Miaetne Fostil Echinoids. 



Hoiixm .nd neioes. 


Looiitiee. etc. 


Pliocene or younier aie: 


GBto. Dominican RepobUc. (Aln Caloosa- 

hitcbee marl.) 
Cuba (Recent). 
CuUCPIioeeoe or Recent). 

Gnadelonpe ("Pormatloni modeme et ma- 
drtporique"). 

Cuba and Guadeloune <PUocene). 




•mW|«.u.'(L.i»Mck) 





SPECIES OF ESTABUSHED STRATIGRAPHIC VALUE. 

FromprecedingtablesMiddiscusaon, the table of species (page 121) 
of ascertained stratigraphic value has been constructed. 

Eupatagus abrupius (Gregory) from the Bissex Hill formation of 
Barbados is ui Oligocene species, but whether it comes from the 
Antiguan or Anguillan horizon is not known. 
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